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PREFACE. 



In this book I have attempted to apply to 
Algebra the plan which has been found useful 
in my "Arithmetic": — the rules are stated 
briefly, so as not to be a substitute for, but to 
supplement, the work of the teacher; specimen 
examples are given, explanations being added 
where they seem necessary; and numerous ex- 
amples for the students own work are arranged, 
it is hoped, in such a manner as to afford him 
all the practice he will need. 

The indication of any diflSculties or errors 
will be very thankfully received. 

T. D. 
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ALGEBKA. 

CHAPTER I. 

NUMEEIOAL SUBSTITUtlOir. 

In Algebra we work with figures and letterSf just as iu 
Arithmetic we work with figures only. 

The symbols used in Arithmetic are used in Algebra 
with the same meaning, but in Algebra there are also 
others which are not used in Arithmetic. 

The multiplication of letters may be denoted like that 
of figures by the sign x , but it may also be expressed in 
two other ways: — (1) by placing a point between the 
letters ; thus, a . b denotes axb; a,b.c denotes axbxc: 
(2) by writing the letters together without any sign be- 
tween them; thus dbc means the same as axbxc, or 
a,b,e. The first of these two methods cannot be em- 
ployed in Arithmetic, because the point might be mistaken 
for a decimal point ; thus if we were to write 8x9 in the 
form 8*9, it would be taken for S^. The second of the two 
methods is also inapplicable to Arithmetic, because two 
or more figures without a sign between them denote a 
number; thus 8x9 cannot be written 89, for this would 
mean eighty-nine. Thus, then, while there is only one sign 
in Arithmetic by which we may denote the product of 
two or more numbers, we have in Algebra three methods ; 
— the continued product of a, b, and c may be written 
p. A. • 1 



2 ALGEBRA. 

axbxc, or a, b.Cf or abc, the last of which is that gene- 
rally adopted. 

In the first exercise the student wiU find that some 
fixed numerical value is given to the various letters em- 
ployed; this is for the sake of rendering the first treatment 
of Algebraical expressions more easy to him: in the 
chapters and exercises which follow, he will find that the 
letters are perfectly general, and have no numerical values 
attached to them. 

When the numerical value of an Algebraical expression 
is to be found, you substitute for each letter its given 
value, and then simplify the expression as in Arithmetic 

Ex8. If a=6, 6=6, c=4, 4=3, «=2, /=!, ^^=0, find the 
numerioal value of 

(1) a+6-c-d + e-/-gr, 

(2) acd + 46<fe + 86c/+ Aceg, 

and (8) -J _ + _2^^-+__. 

(1) a+6-«-d+e-/-flf 

=6+6-4-3+2-1-0 
=13-8=5. Ane. 

(2) acd + 4Me + 8&c/+ Aceg 

=72 + 120 + 60 + 
=262. Ans. 

It will be observed that the value of ihde is found by 
multiplying together 6, 8, and 2; and then multiplying the 
result by 4 : also, that in finding the product of c, e, and g^ 
or 4, 2, and 0, the result is 0, because the introduction of the 
factor destroys the product ol the factors which are with it. 



NUMERICAL SUBSTITUTION. 3 

/o\ «+« <g+/ . ae-Scg . hd-ef 

_6+4_3 + l 12-0 15-2 
"6 4 "*■ 6 ■*" 6 

=2-1 + 2 + 24 

=5^. Ans. 

When a letter is multiplied by itself, it is written with 
a small 2 at>oye it, called an index; 

thus axa is written a\ 

axa a^f 

similarly ax ax a a^, 

ax/vxxxa a*; 

and generally, the number of the index shews how many 
times the letter is midtiplied into itself. 

Hence if «=6, a'=6 x 6=36. 

5=4, &>=4x4x4=64. 
a?=l, «*=lxlxlxl = l. 

When various letters with indices are multiplied together, 
care must be taken to restrict each index to its own letter : 
thus, in finding the value of a&'o^ when a=5, &=4, c=l, 
we have a=6, 6'=64, 0^= 1 ; hence a5'c*=320. 

Exs. If a=0, 5=1, c=2, x=:Z, y=4, «=5, find the nn- 
merioal value of 

(1) a«+6» + c"-«»-y«+2«, 

(2) a' + 3o'6 + 2&»c+7aa5« + cjcy + 35y«, 

^ ' x + y " a + y "** 36 + 4c + 3« " 

1—2 
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(1) o' + S' + C^-JB^-y' + J? 

=0+1+4-9-16 + 26 
si: 5. Ans. 

(2) o* + 3a*6 + 26«c + 7a«* + ca5^ + 86y« 
=0+0+4+0+24+60 
=88. Ans. 

' «+y " a+y d& + 4c + 3aB 

1+6 0+4 36 + 5-10-1 
"'3 + 4"0+4'*' 20 

Bl-l + li>li. Ana. 
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If a=5^ &s4, c=3> d=s2^ «sl| /=0, find the numeri- 
cal yalue of 

1. a+&+c-rf-^+/ 

2. a-&-d+rf+e-/. 

3. 2a+3&+40+(f+3«. 

4. 6a+66-2(?-4(^+6-?/: 
6. 6a+6-llc-12(?+36+ir. 

6. 9&-6rf+4c-a+lQ/: 

7. 2&+3a-y-96--4(?. 

8. a+5-10c-2(^+4«-?/: 

9. ab-hbc-^cd+de+ad. 

10. M-ee-be+ac-Iif+tf. 

11. ae+tif-de^ca-eb-fe. 

12. qf-^be-^cd-bd-ae-fd, 
la 2a6+3^?-4crf-6ci6+4^. 
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14. ZaC''4ad-&(tf-{-Abc-{-Qld-ee. 

16. 9ft/'-7ca+4c(^-lla«+2&c-10e5. 

16. Sbd^Zac-^4be-cd'-2bf+de. 

17. idbe-^Sbcd'-ecde-ldbe. 

la 9bee-2dbd-^ahe''2cd0-'C^f. 

19. 3a(fe+4&<^-ac5^-3ftef6-7<:^. 

20. 2ac0^2bcif-4a^+ebcd''9cde. 

If (1=4, 6=2, (j=0, »=6, y=3, ;2f=l, find the value of 

21. 4a+6&J7+<^+2^«+3&^. 

22. 2cx-bxx+2aa!y-3by^-4ae. 

23. a5y-26(?a7-3«y;8r+4a&<j-2a&y. 

24. lla<j+6&a7-4a-&<:«+2a#^. 

fl- a+<j &+a? y+4r 
20 a+p a 

„^ 2a+3<j Sb^z , 4a?4-2{j 

y+z X 5b 

^ 2b±y±z b+aj-2p , za-x-y 

i5/, — — — _ _ — ________ J. 

x^z Zb'-x y-z 

ao oh bx xz ^ ac 

28. — "■ T + -T- + — • 
z a X 



29. 



be+xy bx+az Sby 
a+z b+x c-^y 



,- 2ac-^Zbx-4yz ^by+Sxz-ay , 2bxz-\-Zxyz 
ou. . ^ ^__— _______ ^ - , 

a?+y c+;8? ab+cx 

31. a»+&2+c«+aj"+y2+^. 

32. 2a2+3ft2_4^+y2+5^2, 

33. 4a«-62+7c«+3^t+ii2^^ 



ALGEBRA. 

34. 6a»-76'-«?+4ajy+6y'+9;2f*. 

36. a»+63+c8+«'+y'+^. 

36. 4fli^+3a2+4a-663-7&+6a?l 

37. flJ»-2y»+3;8*-2aft-9&l 

38. a*-6(J-2aj'+42/»-;»«. 

39. 6a'+62ii?+&a?'+y"4f+y4J*. 

40. 2aj'-3^^+3a!y*+y'-3ajy.2r. 

41. a«ft-3a&»+4&*<?-8;»V+6d?^. 

42. 12a^-6a<^+16d?y2_^^_2y'. 

43. 5*-263;c+3&*;r*-2&«8+^. 

44. 2y*-4y'4f-f8yV-42^-2fS+;8f<. 

45. d^hX'^odi^x^dltM?-iii?yz'^'ao]^z-scyz\ 

46. aWc+a*&*a?+a&V-&^V-^^+^^'' 

47. a^-^cHt^z-V^xz^+acafi-l^x^'k-ayx^. 

4a 2a*a? - 7a5a?y' + 12(Mjy*4f - 2ft«V' + ctbxyz, 

^. 2a2 4.6cs 3«&-4y' . 7;2f'-f2a?y 

4y. T T - 



a 



50. 



az xz yz ' 



^, 2a^+5xy-y^ , 3a'-2ac+7c" y2_4y^+5^ 

51. + i: + . 

ax by oz 



52. 



J c'+3j?V+4a?y*-5y' 2a^x^Zaxy 

. 12;g»-6y';g+4y» 

2a»-6a*ft+4ay y*-2y'+6 JC»-&e'H-3a?-10 



ADDITION, 
ax yz xy ' 

56 ^-^y* « 2a'y*"3a*<f &g'y-2a&' 
3fty— 4^4? 2afty4r— 3a&cy 5a^2;-2a&;r * 



CHAPTER II. 

Addition. 

When algebraical expressions are to be added toge- 
ther, they must be arranged under each other, the letters 
of one line being placed directly below the same letters of 
the previous line ; if in^any of the lines some of the letters do 
not appear, their places in those lines must be left vacant. 

In adding the columns, begin with the first on the left; 
add together all the positive figures of each column, 
and then all its negative figures ; take the difference be- 
tween the two results, and place before it the sign + , if 
the sum of the positive figures be the greater, and the 
sign — , if the sum of the negative figures be the greater. 

The figure which is placed before a letter is called its 
coefficient; if in any case a letter has no coe£Scient ex- 
pressed, it is understood to be the figure 1. 

Ex. 1. Add together 

6a+ 76 + 11C+ 4d+ 9 ^ ^ ^^ «"^P^®' ^ *^« 

first column the positive 



2a- 66+ 8c- lid- 7 
8a- 65- 9c +6 



terms amount to 12a, the 

negative term is 7a ; hence 
a+106- 8c+ d ^Q ij^^e 5^. ^ ^^ gnd 

-7g- 66- 70— fid -10 column the positive tenns 
Qa+ 6 —lid— 2 amount to 176, the negative 

to —166; hence we have 
+ 16 or + 6 : in the 8rd column, the positive terms amount to 
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19c, the negative to - 19c, and those destroy eaoh other : in 
the 4th column the positiye terms amount to 5d, the negative 
to - 16e2, whence we have - lid : in the last column the 
positive terms amount to 15, the negative to - 17, and we 
therefore have -2. 

Ex. 2. Add together 

3iC*-8«»y + 7{e3/'-12y*, -6a:*+8a;V-7ag^, 
14ar'y + 2a^y«-«y'-3^, and «*+«'y + 2a^+7y*. 

4x*+ 3«'y+ 7a?y^-5xf+ 6/ The student will 

3«*- Sflc'y +7a:y*-12y* observe from this 

-6{B* + Bit^^-7xf example that in any 

ic*+ a^'y +20!^+ 7/ 



must the letters be 
the same, but also 



2a* + lOa^y + l7iB*y' - 4xy^ their indices. 

Exercise IL 

Add together 

1. 3:2?+ 2y+ 7 2. 4a+ 2&+ 8 

4a?+122^+ 9 2a- 7&-13 

7^-10y+ 4 7a-16&- 7 

2a?- 8y-10 3a+ 4&-I1 

3. 2a^+ 7a- 9 4. llx+10y+8z 

3a2- 4a- 8 4d? ~5z 

7a2 + 16a + 10 3a?+ 6?^ 

-t- a+ 7 —a?— y+ 4? 

14y-72r 



5. 16aja-22/"+42r« 6. 4a2 - 7 

— fl?2 +5;2?' 2a*-*-3a 

-92/«-7«^ -6a+12 

-18aja+42/8 7a^-7a- 7 

-lloja- y2 -a'- a- 1 



ADDITION. 

7. 16a+12ft+6<?- 4(^- e 

12a+ 5+7c+ 3<^-26 

-4a- 6&-8<;+12<^+4e 

8a- 75+ 4c- 9<^- d 

7a- 6&-9(J- (?+6a 

a- 4aj*+2y^+ 3a?y+2«+8y 

-aj'+32^^+ 2iry-4a?+9y 

6a;*- 7y^- lOiuy + 3i»- 6y 

10;r*-4y2 +4a?- y 

7y'+ 2^ +7y 

9. 16^1^ -2a?- 12 10. Ilaj6-9a?* + 1 

-ll«»+7aj3 +11 2«"-3«*-2a? 

9a^- «2- a?+ 1 «*- a?+12 

aB»+7a7+ 6 «8 +4a?- 3 

-ips _9^ 8ar' + 7a?* 



11. 3«8 + 2i»'-5a? + 7, ac'-12aj>+4j7-10, 
.7a;'-14«"+7a?+9, and «5-«*+2a?-l. 

12. 9a?*+2aj'+«'+12a?+l, fl?*+9a;'+7«*+a;-9, 
8a;*-7i»'-a?'-15a?+10, 

and 2a?*+12ic'+2«*+7a7+6. 

13. 4a'+12^+2c'-35c+4<ja-2a5, 
13a' + 6" + 12c^ + 2&(J- 3ca + 4a5, 
a' + 9&2 - 1 1<5* - 2&<? + 12(ja- 2a6, 

and 2a'-ll&'-c'-&c— ca+2a&. 

14. 3a+2&+6(?-6<i, a+6ft + 10(J-c?, 

— 6a+5— 4<;— 4rf, and — 5a+6— 4<j— 40?. 

15. -6a»+126^+(j'+25<?-7(ja+2a&, 
a24.5^_32>(.+8a&, and 46'-2c'-3ca-10a&. 
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7«*+4y'-3y^+4a?2f, and — 2^+13y^. 

17. 7«"-32?^+2y;2f+12a:^-4a^, 9a?2+2^ + 4a?-2r4-2;l?y, 
a^-t/^-Zxz, and -4a?2+l2y''-13:2?;2f+12a?y. 

18. 4a^-2c2-3ft-14<?, -2a«+3&2-.4c»+7& + llc, 
a3_2J2+lic*+8a-96, and 3a2-9a+46 + 2<?. 

19. --15a3-as&-263, -4a»-lla'&-7a2>*+96», 
6a^-4aft'+92>8, -2a3+6a*6, and 12a2&-&». 

20. 4a"+12&c, 66^-7c'+9&c+2<?a, 
3a2+262+&c-3ca-7fl*, and - 852- c"- 106c. 

21. 3i!J»-102^+6«"-7y;2?, -a?2+4y2-102f»+3;ry, 

and — 2i»*+6y2-9j?;2f-^. 

22. 2a»-7a'&+4&8, -a'+6a6»+2c«, 
6a«&-2a6»+&'-cS, and -4a&'+2&'(j-7c'. 

23. l + 3a? + 2a;S-aj«, 4-2;ir«-8ic' + 7ii?*, 
12a?-4a;*+12;ir'^, and 6a;» + 7^-llic'. 

24. 7ajV + 8a?2^-6y*, 12irV^-4a?2^+6y*, 
-8;ir*+2aj3y+2a;V*-2y*, 3a?*-4:irV+3«2/'+3y*, 

and a^''2x^\ 

25. 11^-2^, 3^2^-2d?V+7^-8/, 

8a?*-74rV + y*, -12iB*+4«'y + 6a?V> 
and -a»V-6^+7y*. 

26. 4a*+12a^-a-10, 6a*-a?+2a'-7, 9(^-3a*+4a, 
lla-2a*-a'+9, and 4a'-«*-6. 

27. lla?»+14a?V-7a?^+;p', a?»-2«V+3^-72^ 
+ 3y';2?-2«», 4«»+2y»-ll;»» + 4y4^-3i»y4r, 

and 32/' + 10;y'-7y^+4ajy;2r+4«y*-4y4f'. 
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28. <^-268-lla'&-4a5'-&c*, 4&»-a&<?+6c'+9a»6 

and 2a2&-36c*-7c'+3a&c. 

29. <^;r+2aV-7a?*, 6a*-3aV+4<M?5-^, 
5a';c--2a*+34;*-2^-3, 4^ - 2;i?*- 9- a* -6a'a?, 

and a?'-2a;'+7a?*-aV— 1. 

30. a^;2f-aj'j2?-2^;t;'-7^, 3y*-i»*-2«"y*-8i!j'4r-4aJ2^, 

— 2^ — y* — 10a^;2f + 4a?V + 4iC;3^, 

+ a»V+4iry'+10iuy%, and -7y*-2a?^-&i!y4f'. 



CHAPTER III. 

Subtraction. 

The rule for Subtraction is, to place the expressions 
one under the other in the same way as in Addition ; then 
change the sign of every term in the lower linCi and pro- 
ceed as in Addition. When the student has become more 
familiar with the process, he will be able to perform the 
subtraction without actually changing the signs of the 
lower line on the paper, but until then it will be unsafe 
for him to dispense with that help. 

Ex. 1. From 4a+66-7c+ll(^i-4 take 2a + 55 + 3c-4(2+9. 

4a+66- 7c+lld + 4 
-2a-56- Be+ 4d-9 
2a+ &- 10c + 15(2— 5 Ans. 

Ex. 2. From 6a5*+6»»+3a5+10 take 6a?+6«"-8ap + 10. 

6aj*+6a:? +3a;+10 

-5g»-6g^+3a;-10 

6x* -6aj«+6a5 Ans. 
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Ex. 3. From 7a'+lla*6+8a!6»-4a6*-6» take 5a»5*-4a» 

7a«+lla«6 +3a»ft»-4a6*-6» 

40? ^ lla<6 - 5a»y - 2a«6» - 6^ 

lla« -.5a?6'+ a«6»-4a6*-26» Ans. 
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1. From 15a+135 + 17c+12 
take 4a+ll&+16(;+ 9. 

2. Froml7a+6&+6<j+10 
take 3a+4&+4c+ 7. 

3. From 14a + 12& + 1 1<? + 15<f 

take 7a + ll&+10c+ d, 

4. From 6^^+40?^+ 12y2+9 
take 4a:*+2a?y+ y'+4. 

6. From 20a:' +17«V+15icy»+2y3 
take 19;b'+16«V+ 9iuy2+22r*. 

6. From 12a+155-ll<?+5 
take 9a- 6&+10c-6. 

7. From26a2+16J^+6(j«-12rf« 
take 14a»-16&« +14^2. 

a Fromlla«-126« --19<P 
take 5a«- 36«-12cS-21fl?«. 

9. From4a2+ ja-iec^ 
take 6a«-ll&a-21c?-21. 

10. From a' -12a6«+155» 
take Ila3-4a«&-12a&3+i65s. 

11. From 12a+15&+16c-8 take 9a+4<;+12. 

12. From 13«^+12iry + lly» take ll«'-12«y+9y'. 
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13. From 4*8 -SajV+^^Zf^+Oy* take Za^-{-2x^+4y^, 

14. From 14a + 3& + 12(; take 12a-3&+16c+2. 

15. From 8a2+ 9&"+ 70*+ &>c 
take 4a3- 66* + 86(J- 6a5. 

16. From 13a« - 126* + 6ca - 2db 
take 12a2-26«+3c2_26(?. 

17. Froml4&2 + 12c2-7<:a+9a6 
take 7a' - 363- 4c3 _ 3^ « 206. 

18. From 2a"+362-2c2+46<?-6ca 
take 16a' +c^- 126c -6ca+4a6. 

19. From 4^+^+2a^+Zz^w-^ \2xyz 

take 3;c8-lly3+a2j8~2a;»y-4«8;p+l&ry;2r. 

20. From \by^-^ s^-^xt^-^Ayz^-^z^x 
take 6«3-.i2y3+4;2f8-.2;r2^+6;ff2d7. 

21. From 8a3+3a2-2a+7 take 3a»+7a--4. 

22. From ll»*-2^+3a:»-8a? take 34?*- a;* +7^^-14. 

23. From 4*3-207^2 taj^^ 2ic'-2i»V+^'+y'« 

24. From 12a'^-7a*+3a'-7 take 2a*-3a«+2a-5. 

25. From 12iPV + 3^V + 2^-y* take 2a? -^se^ 

+ 7^y*+2aj^+y'. 

26. From 4a«6 + 7a26« - 26* take 2a* - 7a»62- 2a6» + 36*. 

27. From «> + 64 take a^-^+l^x, 

28. From ar^-^Zxy^ take aT»+2a?V+3a;3y2-2;cy*+y". 

29. From 16ii?* + y* take 8ar»y + 4a?V + 24^2^ + y*. 

30. From 8«^+4i»«2/'+2a?2/'+y* take 16«*+y*, 

31. From 4a3 take 3a»+2a»6+6a6*-263. 

32. From 74?2^-2a!V take -44?«*+3djV'-2ir^+y*. 



14 ALGEBRA. 

33. From laV - W take 13a» + 6a*& - 2flW. 

34. From 4a:* - 3a!'y + icy' take 4«* + 2«*y' — 0?^* — y*. 

35. From 6«"+4a;+7 take tbe sum of 2a^+4^+9 
and 4*3-4;*+ 4a?- 2, 

36. From 12^+&p take the sum of 4c*-2a?»+3«*4-9 
and 6a?6+2a?^ + 2d;»+6;r+3. 

37. Take the sum of 6a'+4a'ir+3«aj', Sa'dr-a^+dr^ 
and a'a?-2flw^+3a;', from 6a'+2a2^-4dP». 

38. Take the sum of 

a*-2a»a?+a?*, 2a*+6a*a?+3aV-6«*, and 6a*+a'a?+a*a:2 
-4adr» from 10a*-4a»d?-2aV-flw;3. 

39. Take the sum of ^+3a?-2, 2a:'+a?'-;i?+5, 
and 4475+2a;*-74?+4, from the sum of 2a:'+9a? 
and fm^-^Za?. 

40. From the sum of 

12^+4^2^+^*, 2a;5_4>p4y_^^3y6^ 

and 6^ + 2^7 V - 3^1^, 

take the sum of 6dr*+2icV-^, a;*— 2a?V+^'+2y*, 
and 6^ +4arV- 2^:3^2 +3y6, 

CHAPTER IV. 

Multiplication. 

In multiplying one quantity by another, the coefficients 
are multiplied, but the indices are added : thus 

where 7 and 4 are multiplied, but 3 and 6 are added. 
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Wheneyer a letter ig written without an index, the 
index 1 is understood. 

A simple example will indicate to the student the 
reason for adding the indices ^nnippose we hare to 
multiply 0^ by ^ ; we know that 

and a^=saxxxx, 

hence a^xa^=axaxaxx>caxxxx=jf'. 

The rule with regard to signs is as follows : 

— ^x— ir=+d?*; -a?x+d?=-«^, 

which is briefly expressed by saying that like signs hayo + 
as their product, and unlike haye -. 

Exs. 4iB»x3«»=12x7; 12a;"x6a^=72aj"; 

6x» x 8aj = 15x^0 ; llx»y» x iaiY=Uafiy^'> ; 
lOa^ X - jB8y = - lOxV^ ; - 7aftc x 6a'6'aj= - 85a'6*«c ; 
-12a'A;x-76*ca^=84a»6Va^; -6aWBX-ax8«=6a»6V««. 

When the multiplicand consists of seyeral terms, each 
term in it must be multiplied separately. 

Ex8. Multiply 2a^-Sxhf-]-4xy^ by 4aa5y'. 

2aj'-8ac»y + 4fl6y' . 
4axy'* 

8aa^«- 1200^2^ + 16aa;V -Ans. 
Multiply 4a*a; - 6aV - ooc* + 2«6 i,y _ Hox'a'. 

4a*aj-5aV-aa* + 2a55 
- llaaV 



-44aVz8+65aVa«+llaV2«-22ax7z« Ans. 
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When the multiplier as well as the multiplicand con- 
sists of more terms than one, the whole of the multiplicand 
must be multiplied by each term of the multiplier, and the 
results arranged under each other and added. 

Exs. Multiply 2«« + 3ajy - y^ by 3a; - 2y, 

2x* + Sxy-y^ 
Sx -2y 

6arV9a5V-3aJ2^ 

6a^+6xV-9icy»+2^ Ans. 

Multiply 8«*-««-l by 2x*-3a;«+7. 

8«*- »»- 1 
2a*- 8a^+ 7 



6«8- 20?- 2a:* 
-.9a^+ 3«*+8ai» 

21«*-7«»-7 

6a8-ll«^+22aj*-4x«-7 Ans, 

To find the square of an expression, multiply it by 
itself: to find its cube, multiply it into itself 3 times : to 
find its fourth power, 4 times ; and so on. 

ElLEBOISE lY, 

Multiply 

1. 2«8by3«8. 2. -4aj8by2a?*. 

3. 6a«by-3a3 4. -Ga^by-To*. 

6. 4flWby7a*&3. 6. -12fljVby4«V. 

7. 6;c8;«»by-4«»;p'. 8. -Sc^l^c^hj -3aH^<^. 
9. e<i^by3a^. 10. Tajy^^e?' by 4«V^. 
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11. 6a62by3a2. 12. --laVby&i!*, 

13. 6ajVby -3a?*;2^. 14 6aS)hj^tf^d. 

16. -7a^^by462a?4r. 16. 3eMJ»;y by 6«)«c;y. 

17. 2a?&3 by a?2»*. la a?Vby-2tfrV, 

19. ajV l>y --«V« 20. 3a^ by x^z, 

21. 3aj3-6;r*+3a?by64J». 

22. laE/^-^afi-^jo by -8ajS. 

23. 6a^- 7a3- 8a +6 by 6a3. 

24. 6*+8&s-7J2+ll5-5by -76. 
26. 3a2-6a--2by66. 

26. M-Wx^Qa^3fi-&aa^'¥WhjZa^a^. 

27. &rfiyi«-7a?V+4ajV-3^by -2;ijy«. 

28. 8aP- 7a*& + ga^ja.. 7a3&<. + ^a^^ -^(^hj 3a^. 

29. 9«V^- 7<?2/3^2_ 4a7^ by t- 5aJ2/"^. 

30. 1cfib^-9€^c^+ 12a?6V-7&*<:3 by 4c«. 

31. 2a+&by2a+36< 

32. 3a?+2yby4^+3y. 

33. 6y-7;2fby 42^-2;?. 

34. a+bhj a-b. 
36. a^+y^hjw^-y^. 

36. 3a*r4a+6by2a+6. 

37. 6^+4;i?-3 by 307+4. 

38. 2«*-3^+y2by2o?+3y. 

39. 4a^-2ax + a^hj2x+a. 

40. 7a^-6a+3by 3a-2. 

41. 3i»*-7a?+lby2a?-6. 

P. A. 2 
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42. a?«+aj?+a*by ^-a. 

43. 2a?'-46a?+3&2 by 2:2?-3ft. 

44. 4a^-3a?«-2a? + 6by 3^-6. 

45. 3a3+5a2-7a+3 by 2a-3. 

46. ba^-Za^h - Soft* + 4&3 by 3a + 5&. 

47. 22^ + 3&2/'-2&V-3^l>y4y-36. 

48. ^-aa;' + aV-a3a?+a* by a?+a. 

49. 3^-2;cV+4^^-7^ + l^y*^y2^"3y- 

60. a^62+^+iby a&-l. 

61. 2a?2-3a? + 4 by 3ir*-2:r-5. 

62. 4^ + 2^7+3 by x^-'6x-^ 

63. 3a2-3a-l by 2a' + 4a+3. 

54. 72/'-4y + 3 by ^y'^-Ay-Z. 

55. y2 + 4y+i6by2^2_4y + i6. 

66. 6^-2&*+lby&* + 2&2+i. 

57. a* + 3a''-2bya*-4a« + l. 

68. ic«-4iu8+4bya?<' + 4:i^ + 4. 

69. 22/^ + 32/3 + 5 by 3|/«-2y3-3. 

60. 2a2-3a6 + 3&2 by Za^-Aab-^. 

61. 4^V3aiF+a2 by 2a?2-.4aa?-6a2. 

62. bx^+Axy- 22/* by 2^?^ -Zxy- 4y\ 

63. 22/*-3&y + &* by 32/*-26V-2&*. 

64. a^-x'y^xy^'-y^ by ^+2a?2/+2/'. 

65. a3 + 2a"6 + 4a6^ + 8&^ by a* - 4a& + 4&1 

66. 2a;*-3a? + 4 by 207-3. 

67. 3a^-2a3+3a-lby 3a+2, 
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68. 2a?*-3iP2/8+y*by 34?-y. 

69. a!*-3flw?*+2a5by 2a?+3dk 

70. a!*-2aj3+3by2a:-5. 

71. af^-a^a^A-a^a^-^a^ by 2;i?-3a. 
72.. ^-2a? + lby;c8-4. 

73. a?*-2;»2 + 3 by 2:i;8-3;»-l. 

74. a6-2a36«-&6byo3-a62+63. 

75. a«-a2&c + 62c2bya*-6c. 

76. a2+62+c2—a&—ac—&c by a + &+c. 

77. a2+&2+c2+ad + ac-6c by a-&-c. 

78. ^24.4^2^3^2 by a?2-2y2-3^2, 

79. a2^&24.9_3flj^35^^j by a-& + 3. 

80. 4:i?2^9y2^^2_g^y_2^2r-3y2r by 2x-\-Zy+z. 
Find the square of 

81. a + b. 82. 2x-\-Zy. 
83. 3a: -4a. 84. 4y-5&. 
85. « + & + <?. 86. a?'^-3a? + 4. 

Find the cube of 

87. a + h. 8a 2x-Zy, 

Find the fourth power of 

89. x-y, 90. 2a + 6& 



2—2 
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CHAPTER V. 

Division. 

To divide one simple expression by another, divide one 
coefficient by the other, and take the difference between . 
the indices of the same letters: thus, 20^^^-^ 20^^=10 J?*; 
75a7*y2^ -f- 1 ^xz^ = ^a^'^z. 

The rule of signs is the same as in Multiplication. 
Exs. 100a86-^20a86=5a«; 46iB«y«2*^-9yz»= -SsbVz; 

When there are more terms than one in the dividend, 
and only one in the divisor, each term is divided separately 

Exs. Divide 12aj*y« - 2Mf + 24ajV - 4ajy» by 4ay\ 
4a^« 1 12«*y« - 2My^ + 24a;V - 4a^ 

Divide 66o5«c« + ma%^<fi - 8a'6*c* - 24a<6 V by - 8a6 V. 
- 8a6 V I 66o5 V + 88a«6»c8 - So'ftV - 24a*6 V 



- 7cS - lla&c3 + a%'^c + 8a«6*. Ans. 

When the divisor consists of more terms than one, the 
division is performed as follows : — divide the first term 
of the dividend by the first term of the divisor, placing 
the result as the first term of the quotient or answer : 
multiply the whole of the divisor by this quotient, and 
place what you obtain under the dividend : subtract, and 
divide the first term of the remainder by the first term 
of the divisor, placing the result in the quotient as before ; 
repeat this process until there is no remainder or until 
the divisor will no longer divide the remainder. 
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Ex.1. DiTide 3a'+4ay+y»by«+y. 

a:+y)3a.^+4a^+y»(3aj+y. Ans. "^ ^^^ example, 

3^^ g^ we first divide 3«« by 

X, and place the re- 

^y^y^ snlt Zx in the quo- 

ay+y' tient: we then mul- 

tiply the divisor »+ y 
by 8x and place the prodnct Sx* + Saiy below the dividend ; 
by subtraction we obtain the remainder xy+i^, and divide the 
first term of this {xy) by the first term (x) of the divisor : the 
result y we add to the quotient and multiplying the whole 
divisor by it, place the product under the former remainder 
and subtract : there will then be no remainder. 

Ex. 2. Divide 12«5 + Bx*y - I2ix?f + xY+ xy* - 2y« by 
3x»+2a5V-ay'+y". 

3a' + 2xV-ajy'+3rO 

12»5+5a:<y-12iB^»+a;V+«y*-23/«(4a;'-ajy-2y«. Ans. 

12a5'+8x<y- 4ar»y«+4«2y» 

-3a^- 8a:3yS-3»V+a;y*-2y* 
-8a?*y- 2ar'y«+ a?y^-xy* 



- 6a?y«-4a;y + 2ay-2y* 

- 6a:8y*-4ar»y' + 2iBy*-2y5 

Ex. 3. Divide 9a« - 4&> by 3a + 26. 
3a + 26) 9a' - 46* (3a - 26. Ans. 
9a«+ 6o6 



-6a6-46a 
-6a6-46« 



Ex. 4. Divide 10a« + 8a + 12a* - 4 - 26a* by 1 +2o«-Sa. 

In this question, the expressions must be rearranged ac- 
cording to descending powers of a. 
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2a2-3a + l)12a*-26aH10a'+ 8a-4(6a»-4a- 4. Ans. 
12a*-18a»+ 6a' 



8a3+ 4a'+ 8a 
8a» + 12a«- 4a 



- 8a* + 12a-4 

- 8a9 + 12a-4 

Ex. 5. Divide 27a3 - fts + Sc^ + ISoJc by 3a - 6 + 2c. 

3a-&+2c) 27a« + 18a5c - 6» + Bc^ (9a«+3a6-6ac+6*+26c+4c». Ans. 
27a«-9a«6 + 18a«c 



9a«6 - ISo-^c + 18a5c - ft^ + 8c» 
9a«6- 3a6«+ 6a^ 

- - _ . ' 

-18a«c+ 3a6« + 12o6c- 63 + 8c» 
-18a2c+ 6a6c-12acs 

3ai2+ 6a*c+12ac3- 6» + 8(;3 
3o6a- &8 + 26«c 

6a6c+12ac«-262c + 8c» 
6a6c- 26»c+46c2 



12ac«-46c2 + 8c8 
12acS-46c2 + 8c» 





Exercise V. 


Divide 






1. 


8aj5 by 2a?3. 


2. 


ISa'' by Sa'. 


3. 


- 14y5 by 72/3. 


4. 


2Vby -7y2. 


5. 


- 12^<> by - 3^. 


6. 


-S^'by -4a?. 


7. 


12^963 by 4a'&. 


8. 


l^l^ by -a2&. 


9. 


-a3&*by -oft. 


10. 


Za^y^ by — aj'^?', 
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11. 2a?*-»a»+4«bya?. 

12. 3«*-12a?»+15a^by3d;>. 

13. IQy"- 16y8 + 2(y by - 6y*. 

14. - 18a*+ 27a?- 9a« by - 9a«. 
16. 126«-10&5+86aby26». 

16. 21a«63-14a*6«-7a%by7a^. 

17. -««-13a?V+ 1247V- lOo^V by -ar3. 

18. -40^- 12a;V*-20^ by 2a;». 

19. 18a^-12a*6*-24a*i»«by6a26a. 

20. 21a3ft^- 14a2&5c2 + WW by 7a2J2. 

21. «3+i2;,?+20bya? + 2. 

22. ^+i4y + 40byy + 4. 

23. «*-4T-132byj7-12. 

24. aj2_3^.7Qbya,+ 7. 

25. 2a8- 14a>+ 24 by 2a - 6. 

26. 3a2-26a+36by3a-5. 

27. ai!* + 16a?- 60 by 2a? - 6. 

28. 3a?"-6a?-28 by 3a?+ 7. 

29. 3aj3- 110^+ 6y2 by 3a?- 2y. 

30. 12a2-a5-&»by4a+&. 

31. ajS+3j^_23a?»+36bya?+7. 

32. ajS-12aj"+27a?+40 by m -6. 

33. 2a?-7a>-3a+18by2a+3. 

34. 3as + 17a«-43a+ 20 by 3a-4. 

35. 4y3-10y2-62y-30 by 2y+6. 

36. 3a?3-2ajV-6«y2+4y8by3ar+4y. 



1 
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37. Zofi - lea** + 28a2a? - 16a* by ^x - 4«. 

38. 64?3-ajV-23aJ2^-12y8by2a:4-3y. 

39. 2a?*-17a?'+41a?8-29a?+28 by 2;i?-7. 

40. &»*+ai^-31ic2y2+40;i;j^_25y* by 4i?-5y. 

41. 6i(?*+23aj»+42aj2+41a7+20 by 3aj2+4a^+5. 

42. 6aj*-23ic5+32a^-9a?-18byaij8-6a?+6. 

43. 20aj*-33a:3 + 72;pi«35^+30 i^y 4Ba-&i?+ 10. 

44. 2y*-16y8+2y2+92y+48 by y2-6y-12. 

45. 3a*-23a8- 6a2 + 80a +60 by a^- 6a- 10. 

46. «*-8«V+2la?V-16iPy5-7y*bya?8-&ry+7yl 

47. «*-9a«8+12aV+36aaj'+15a*bya?8-4aa?-3al 

48. 4a*-16a%-4a*ft2+40a58+25ft* by 2a«-4a6-5ft2, 

49. 4y*-16&y»+266V*-23ftV+8^by4y8-7&y+862. 

60. 6**-14ajV+31^2-22afy8+12y*by6a^-4:»y+3y> 

61. 6a*+21a?6 + 31a^+27a&»-66* by 3a«+6a6-62. 

62. 2a*-2aS6-3a^ + 4a&3 + 6&*by2a«-6aft + 668. 

63. ^-laa^-ZQa^a^-\-\1a^x-\-lOo^ by 3;i^+4^y«-6a». 

64. 27aj* - Za^ - 26j;V' + 26^ - 6y* by 90?^ - lasy + 2ya. 

66. &»*-2a?V-21a?'y2-2;ry3+y* by 4a>2+ 6iry- yl 

^Q. 16aj*-46«V-2ljpV+&r2^-10y* 

by 8a;'-3^+2y2 

67. 14a*- 460^ + lea^fc*- 16a5» - 18&* 

by la^-oab «-66». 

68. 9aj*-9aa»-13aV-16a»a?-6a*by 3dj3-6aa?-3a'». 

69. j^-lCdr* + 17a^+41a;8^.7-|^.gl)ya;»-&p-6. 
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60. «5-6j?V + ni»V-14«V+9iry*-2y* 

by «2-34?y+2y* 

61. a^-l^hja+h. 

62. 4a?2-92^by2ar-3y. 
6a aS+&8bya+&. 

64. a3-&8bya-6. 

65. 27^-8a3by3ii?-2«. 
QQ. 16a*-81&*by2a-3&. 

67. 16a*-81&*by2«+3&. 

68. ««-Sy8byiu3«2y8. 

69. ^+64byaj2-4,.+16. 

70. y3-27byy2+3y+9. 

71. a/^-^aPy^+y^hja^-spy^j^. 

72. a*+16a2+256bya2+4a+16. 

73. a^+a^lA+Whja^-aV+l^, • 

74. a^-a^-a^y^-^-j^hj oP^xy+yK 
76. a*-4aS6a.8^2^^3256bya2_4^^ 

76. a:«-2/^by;i;2-a^+y2. 

77. a*-64bya8+2a+4, 

78. a?*+21aj2-7-8a;8-16a?byaj2-5^+7. 

79. 6a?*+31j;2_22iP + 12-14a?3by5a;'+3-4^. 

80. 2;2?*+4iP+6-2;»3-6ic2by^+2a? + l. 

81. 9a?*-9a?3-6-16;»-13a^byac2+2+2a?. 

82. afi+a^+f^hj aP+a!y+y*. 

83. nfi-t^hj 0^+2a^-h2xt/^+y^. 
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84. afi-ay^^aflj^-'xY+t^hja^-ay+y^. 

85. a5-aV-»V+y*bya»+2aV+2«j^+y'. 

86. a2+2a&+2a<j+62+2&(?+<^by a+6+<?. 

87. a3-3a5c+&5+c'bya + 6+c. 

88. a?-865+c'+6aft<jbya-26+<?. 

89. a^-6^+26<?-c8bya.|-6-<j. 

90. a*+&*+c*-2aV-2aV»-2&«c2bya2+2a6+&»-c«. 



CHAPTER VL 
Squabb Root. 

The Square Root of any quantity is that quantify which 
when multiplied by itself will produce the given quantity. 

Thus 6sfi is the square root of 25afl 

Sa^z 64ii?V^ 

a+b a2+2a5+J> 

3a?-2y« 9«3-12ajy3+4y«. 

The Square Root of an expression of only one term is 
found by inspection. 

To find the square root of an expression containing 
three terms, first place in the quotient the square root 
of the first term : then multiply this root by itself and 
place the result under the given expression, and subtract : 
a divisor is now found by doubling the term in the quotient : 
divide this into the first term of the dividend, and place 
the result both in the quotient and divisor; then multiply 



10a +26 



20a6 + 46> 
20a5 + 45* 
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both terms of the divisor by the last term of the quotient^ 
and place the result under the dividend. 

Ex. 1. Find the square root of 25a' + 20a6 + 45'. 

We first find 5a, the 25a'+ 20a5+46> (5a + 2& 

square root of 25a', and 25a' 

place it in the quotient. 
Then we double 5a, and 
make 10a the first term 
of the divisor. This, di- 
vided into 20a5, gives 26, vrhich is placed both in the quotient 
and divisor : lastly we multiply 10a + 2d by 25, and write the 
product under the dividend. The quotient 5a + 25 is the 
square root. 

If the given expression consist of more than 3 terms,' 
there will be a remainder after the second term of the 
answer has been obtained. In this case a new divisor 
must then be formed by doubling both terms of the 
quotient, and, as before, the new term of the root must 
be added both to the quotient and the divisor : if there 
still be a remainder, the same process is again repeated, 
care beuig taken always to form the new divisor by 
doubling the terms already in the quotient, and to add to 
the quotient and divisor the new term of the root. 

Ex. 2. Find the square root of oi^ - 4a:? + 12a:^ - 16as + 16. 
jc*-4a:' + 12aj»-16aj+16 (a5»-2a; + 4. Ans. 



2xS-2ie 



-4aj3+12a^-16a; + 16 
-4a:8+ 4aj» 

22:S-4fl; + 4 



8a:a-16«+16 
8x«-16aj+16 
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Ex. 3^ Find the square root of sc* - 4a^+ Sac + 4. 
jc*-4a^+8a5+4(aj«-2aj-2. Ana, 



2ar*-2a; -4a?+Bx +4 
2a^-4«-2 



-4«H8a5+4 
-4aJ*+8a5+4 



The FourUi Boot of any expression is the square root 
of its square root j the Eighth Boot is the square root of 
its fourth root. 



EXE&OISE VI. 

Find the square root of 

1. 9o» 2. 160*62. 3. 36a66*ca. 

4. Sla^(^(P. 6. 144a? V;»*. 6. lOOaiy^z^. 

7. 64a2aj^io, 8^ c^l^aPy^. 9. 26a*68«iV;2r". 

10. 121a5?r<c8iijV^«^*. 11. iB2+8a? + 16. 

12. a?*+20aj2+l00. 13. a8+12a3+36. 

14. 9a'+12a + 4. 15. 16a^ic2+4o^4^ + 25aa. 

16. 121a;V+66a;V+94?*. 17. 25a?*- 70^1^+49^ 

18. 36a«-60aS+25. 19. 100a?-60a*+9. 

20. 144a%*-216a52+81. 21. ^^x/^z^-^^a^a^z+^aK 

22. 25a264_20a&2c3+4c6. 

23. 49a?*- I54a^z^+ niy^z*, 

24. 4-284? + 49ar8. 25. l-6aa?*+9a'a?*. 
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28. 
29. 
30. 



25a* - ^Qaaryz + ^a? y^s^ 

49c^-28cz^+^s!* ' 

: p»-10aV+25a?^V 
16a?2-66a;V+49ajV* 
9rtV®+42a'*« + 49aj" 



25a2a?4-80aa;*+64^' 

31. l+4iP + 8a^+8ic8+4^, 

32. a?*-4^+2^+4a?+l. 

33. a?*+2^n3aj2 + 2ii?+l. 

34. 16a?*+ 160:3 +244?*+ 4a? +1. 
36. a?*-6a:3+27aj3-64a:+81. 
36. 25a*+30a3-a2-6a+l. 
37* 9a8-42a?+61a*-28a2+4. 

38. 121 + eSa^y- lOlarV- 30a:V + 26a?y. 

3.9. 16 - 24a62 + 25a2&4_ i2a8jp + 4^4^, 

40. 810?+ 18a^6-7l«*6^-8aV+ 16ft*. 

41. 4»*+24a?S-108a?+81. 

42. 64-192aj2+2164;»+81a:8. 

43. aJ*-14a^+31a:8+j26a?+81. 

44. a?*-6i»3 + iB'+24a?+16. 

45. ^-4a?5-14ir8+36a?+81. 

46. ^-18a?»+20^-18a;3+i. 

47. 16-245+962+8o-66<J + c". 

48. 64 - 640? + 16a^ + 64^ - 32*2^* + 16j/*. 
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.51. ^ + 4ajV + 2^*+9a:'3/*-4^ + 4y8. 
62. 64a^- 128a»i>+ 160a862- 1600^63+ 100a%*-48aV 

68. 4-8^+36ii?V-64ajV+96a?V-128;»V'* 

+ 64^^. 

64. a?w«2a?iV + 3iC^-4riV + 6^-4^+3;cV* 

65. fl?-4a^ + 4a66« + 6a«&3-14a*&* + 4a3&6 + 9a^ 

66. «^0-2a^8 + 6^-6^-4a?V+6^^ + 4»V 

-12;i^ + 9yi«. 
Find the fourth root of 

67. €^+4a^h+Qa%^+4^ + ¥'. 

68. 16a?*+96j^+ 216:^24. 2i6:c4- 81. 

59. 81478 ~108«V + 64^2 _ 12-^22^ + y4. 

60. 16a*-32a3ft2 + 24a2&4-8a6« + 68. 

61. 16-160a+600a2-1000a3+625a*. 

62. 1 + 16:i:V + 96^7^^ + 256;!!^ + 256:uV. 
Find the eighth root of 

63. a® - %d?h + 2Sa?&2 _ sga^js + yoa*^ - sea^js + ^Sa^ 

64. «»-16;cU 112aJ«-448;r^4- 1120a?* -1792:p3+ 1792^,' 

-1024^ + 266. 
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CHAPTER VII. 
Squabe Root of Numbebs. 

The Square Boot of a number is found by the same 
method as that of an Algebraical expression. First mark 
off every two figures, beginning at the right hand, so as 
to leave either one or two figures at the beginning of the 
number. Take the square root of the figure or figures 
thus left, or if there be no exact square root, take the root 
of the square next below the number formed by them. 
Then place the square of this root under the number and 
subtract ; bring down the next two figures, and treat the 
whole number thus obtained as a dividend ; form a divisor 
for it by doubling the figure in the quotient, and divide 
this into the dividend excepting the last figure ; the 
number of times it goes into it must be placed at the 
end both of the quotient and the divisor: again subtract, 
and bring down two more figures, and repeat this process 
until there is no remainder, taking care to form a new 
divisor each time by doubling the quotient already ob- 
tained. 

Ex. 1. Find the square root of 7918596. 

7'9r86'96(2814. Ans.' 
4 



48 


391 
384 


66 


1 


785 
561 


6624 


22496 
22496 



In this example, after marking off every two figures, we 
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have left 7, the nearest square root to whioh is 2, and this 
we place in the quotient. We mnltiply 2 hy itself, place 4 
under 7, subtract, and then bring down 91. The divisor is 
formed by doubling the quotient 2. Then dividing 4 into 89 
(not 391] we obtain 8, which we add both to the quotient and 
divisor ; it will be observed that we cannot take 9 instead of 8, 
because by adding 9 to the divisor, we should get a product too 
large for the dividend. We now have a remainder 7* and we 
bring down 85 ; we double the quotient 28, and have 66 as the 
new divisor. Divide as before, omitting the last figure in the 
dividend in determining the quotient: we then obtain a 
remainder 224, and bringing down the figures 96, we find a 
quotient 4 and no remainder. Thus we have 2814 as the 
square root. 



Ex. 2. 


Findtl 

18 
IC 

83 n 

5 


le square root of 1863821584. 
r63'82'15'84 (43172. Ans. 

263 
S49 




861 

8627 

86341 


1482 
861 




62115 
60389 




I 172684 
172684 



When part of the given number is a decimal fraction, 
the marking off must be begun, as before, at the end of 
the whole number, so that the figures after the point may 
always be brought down by themselves : the decimal point 
must be placed in the quotient when you come to it in the 
dividend. 
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If the whole of the number be a decimal fraction, place 
the point in the quotient at once, and always begin with 
two figures of the given number, adding if the given 
number oonsist of only one significant figure. In some 
questions the square root does not terminate, but in these 
it is generally stated to how many figures the answer is 
to be taken. If the decimal begin with Os, place one in 
the quotient for every two Os in the given number. 

Ex. 8. Find the square root of 291*0486. 

2'91*0486 (17*06 Ans. 





27 " 

8406 

Find fh< 

• 
1 

184 
1888 
18966 


191 
189 




20486 
20486 


Ex. i. 

decimals. 


9 square root of 

90 (-9486 Arc. Ans. 
Bl 

900 
786 




16400 
15104 




129600 
118796 



Ex. 6. lind the square root of '04. 

•04 ('2 Ans. 
•04 



D. A. 
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Ex, 6, 
decimals. 


Find the e 
•OOOOi 

47 

543 


iqiiare root of '0000075 to five places of 

}76 (-00273 &o. Ans. 
4 

350 
329 




2100 
1629 



If the given nnmber involve a recurring decimal, it is 
generally best to reduce it to a vulgar fraction, making it 
an improper fraction if there be a whole number with the 
fraction : the resulting square root must be expressed as a 
decimal 

Ex. 7. Find the square root of -004*. 

4 2 

'004=57r^ ; of which the square root is ^7^= '06« Ans. 

Ex. 8. Find the square root of 53*7. 
53*7 = 53 J = -^ ; the square root of which is -^ = 7 '3. Ans. 



EXE&OISE VII. 

*J^ No answer need be carried more than five places 
beyond the decimal point 

Find the square root of 

1. 625. ?. 266. 3. 72P. 4. 441. 

6. 821. 6. 1225. 7. 2209. 8. 2601. 

9. 6184. 10. 8649. 11. 3481. 12. 6329. 

13. 3844. 14. 12769. 15. 14884. 16. 94249. 
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17. 29S29i 

20. 383161. 

23. 942841. 

26. 25623844. 

29. 6090-2416. 

31. 22503000K 

33. 332150626. 

35. 56876730-56. 

37. 371246-49. 

39. 21615174441. 

41. •25. 42. -0081. 



18. 46656. 

21. 496616. 

24. 4376464. 

27. 49042009. 



19. 2631C9. 

22. 659344. 

25. 6322249. 

28. 44352-36. 



30. 49336576. 

32. 4-44156625. 

34. 18179990-44. 

36. 49-871844. 

38. 635-191209. 

40. 494210406001. 
43. -008. 44. '6, 



45. -000004. 46. -00004, 47. -08. 48. -5. 

49. -1. 50. 1000. 61. 2-5. 62. 3254. 

63. 4-9. 64. 50-701. 55. 81*26. 56. -01 i 

67. 7-L ^. -00004. 69. '217. 60. 00284. 



CHAPTER VIIL 
Brackets. 

'When the sign + stands before a bracket, the bracket 
mfly be remoyed withont making any change in the terms 
within it 

When the sign — stands before a bracket, the bracket 
may be removed, if the sign of every term within it be 
changed from + to — , or from — to + . 

When one bracket is pkeed within another, the inner 
bracket must be removed first; similarly, if there are 
several brackets, one within another, the inmost must be 
removed first, then that next to it, and so on ; the bracket 
which contains all the others being removed last of alL 

3—2 
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Sometimes a line or bar, called a mneidum, is placed 
above some of the terms ; it is used in the same manner as 
a bracket, and the same rules apply to its removal 

When the given expression has been entirely cleared 
of brackets, it must be further simplified by adding or 
subtracting all the terms of one kind. 

Ex. 1. o+26+3c+(2a-464 7c)-(a+26-c) 
=a+26+3c+2a-4i+7c-a-26+c 
=2a-4i+lle. Ans. 

Ex. 2. Simplify 

2x?+8aj«-(a?H2aj)-{«»-(3a^+7«-4)+ll«}. 

In this example, we must at first retain the bracket which 
contains another ; hence we have 

2aj»+8«"-««-2«-{a:^-8a5^-7a5+4+ll«} 

=2x'+Sa^-««-2«- a^+8«*+7»-4-ll« 

= 0^+606^-606-4. Ans. 

Ex. 3. 2aj^ + {4««-(7a^-2a5)} 

-[8«»-4«-{6a«+(6a^-G^-lla;}] 
=2«»+{4a;«-7aj'+2x}-[8«»-4a5-{6«»+(6»»-4«+7)-ll«}l 
=2a^+4aj«-7«?+2aj-[8x«-4aj-{6a^ + 6x«-4«+7-ll«}] 
=2fl5»+4aj'-.7«'+2fl5-[8as^-4«-6flB'-6x«+4«-7+ll«] 
=2ai»+4aj»-7aj'+2aB-8a^+4o5+6a:'+6flB«-4op+7-ll» 
=2flB"-9fl5+7. Ans. 

If a figure or letter stand before a bracket, eadi term 
in the bracket must be multiplied by it when the bracket 
is removed. If there are more brackets than one in the 
question, care must be taken to multiply by the coefficient^ 
only when its own bracket is being removed. 



BRACKETS. 37 

Ex. 4. 6(a'-a«-2y')-a(a>a;) + 2y(2x+5y)-4as(as-a-i-y) 
= 5o' - 6a« - lOy* - «• + 005 + 4fljy + lOy* - 4a5' + 4aaB - 4ay 
=4a»-4««=4(a«-aB«). Ans. 

Since the resxilt 4a* -4^ contains 4 in both its terms, 
we are able to alter its form, and write 4 with a' - ob* in a 
bracket, lor if we remove the bracket the two expressions are 
evidently the same. 

Ex. 6. 6(aj*-2y*)-2«{«+4(2y-3)}+4{aj*-2y(a;-3y)-5y*-6aj} 

=6«?»-12y«-2«{aj+8y-12}+4{aj»-2ajy+6y«-6y«-6a;} 

=6a^-12y«-2a5'-16a^+24x+4ai«-8flpy+24y*-20y*-24aj 

=8a6'-24a!y-8y'=8(»'-3a!y-y*). Ans. 

EXEBOISB VIII. 

Reduce to their simplest form 

1. 3a-26+(6a-6&)-(7a-26). 

2. 4«»-7y»-(&»« + 4y2) + (4a;2-10y«). 

3. 6a+3&+2(J-(2a-36) + (2a+4d-llc). 

4. «"+3ajy-y" + (4ajy-6y*)-'(2a?2-a!y + 6y2). 

5. 12«8-(4y»+6«3) + (2aj8-y5-;83)-(2j/8-«3). 

6. 2a«-(3a&-2ac+&2)-(c2+llac) + (7a' + 5'). 

7. 4a+(2a-l)-(7a+15)-(a-l)+(2a + 16). 

8. (5a?-2y-3^)-(3a?+4y)-(2a?-6y+32f). 

9. (4a-36-2c)-(2a-'7&+4t/)+(3a-4&)-(6a-4^. 

11. 7a-{3a+(2a-l)}. 

12. 8a?-{6a7+2y-(i2a?-3y)}. 

la 6;»-2y+(3a?-7y)-{64?-(2;p+6y)}. 
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14. 2a - {35 - (4a -*)} + {2a - 65 - (* -«)}. 

16. 3a?2-{4ijy-(7a?'-2a?y)}-{y»-(3a;»+2a?y+4y^}. 

16. {2^-(a;»-«+l)}-(3a?-4) + {2^ + (12;p-l) + 6d?}. 

17. {a^-(3ar»-2«y) + 4y«}-{^4-(a;»-4)}-(4a;*-3^ + l). 

15. 7^+(2a;*-3a?-9) + {(a;2-6;c;4-7-(a?H3^)j + 12. 

19. -{3a-(4a~65)-i-7c} + {(2a-3c)-(3a-45 + 2c)}. 

20. 7a2 - {3a2- (26* - 3^ + (4a2 - 6c'-)} 

+ {5«-(j2-(352+c^-952}. 

21. 3^-[44P + {5;c2_(2;c8^.3jp)}]^ 

22. Ax - [3^ - {2x - (2a? - 6) + 4}]. 

23. 12a;« - [7a;" - 6a; + {4r - (2j7 - 1)} + 12]. 

24. 3a -[12a + {^,65 -3c) + 46}] -{2a- (36 + 2c)}. 

25. 4a? + [7y-{2«r + (6-aj)}]-[4a?+{3y-(2^-7)}]. 

26. 2a;s«4^2_[3<j..|5^. (2a;' + 7)}]-(2a;3_ 6^2+ 2;p). 

27. 4a-26-[3a-26 + {2a-2c-(4a-6-c)}]. 

28. 7aT» - [2aT - {2ar» - (3a? - 4)} - 3a?] + {5a? - I3a? - 7)}. 

2 J. - {4d^ - 6»J + {2a« - (6« - 3c*) + 4a6} 

+ [4a« - {362 _ (2c» - 6c)} - a6]. 

30. 6a?2-[a5-{2y2-(ii^-2^2)j + 3y«/] 

+ [2x-2 + {6ary-(y2-;2r^}]. 



31. 4a-{3a-<2a-6a + l)}-(4a-6a-2). 

32. 7a2-{oa2-2a + (2a«-7a-5)} + (3a2-4a-12). 

33. {5a'-2a-7}-{3a2-(2a + 6a-6)}-(2a«-7). 

34. 2a7-[3y-24; + {4a?-(6y-3a?-2;2r)} + 5j8r]. 

35. a-[26 + {3c-(3a-a-6+c)} + (26-3c)]. 

36. 3a?2-[4a?-6-{2a?»-(7a?+2)-(4a?*-2;«^7)}]. 



37. 6a-(76+4c)-[6a-36 + 2c+4c-{2a-(6-2a-«)}]. 



BRACKETS, 39 



38. 8aj3-6«2^-62/»-[2a?«-{3ajy-y'+(3aj"-2^+6y«)}]. 

39. -aj8-2flw?-3a2+[a^^a!*-{2dw?- 



(a2 - 7aa? + 6^) - 2<M?]. 



40. llaS-(2a^-3a)-[{7a-2-9a3 + 



(12a2-lla-6)}-a3]. 

41. 11^-7 + 2 (4af-3) + 7(^-2). 

42. 6;c3-3-(8a?-l)-2(4ajS + 54?-3). 

43. 4a-ll (2a+&-3<?)+7(3a-5). 

44. 6(a«-2a+6)-2(a8+a2+l)-(a3-a'+2a-3). 

45. 4(aj3-3aJ+2)-3(2«»+4)-5(7«"-3j?-12). 

46. 5d;'-(3aJ-^^+2(4a?'-^^) + 16. 

47. 2a2-a(3a+l)+2(a'-6a+6)-3(a«-2a+l). 

48. 64^+4a?(y-4f)+3(fljy-a?4r-y2)-3(a!»-2y»). 

49. 4a(a-&)-3(a'-5.2a+&) + 2a(a-5). 

50. a(a2-2a) + 10aVa-3)-5(a3-a.a-2). 

51. o(a+5-<?)-35(a-5-<:)+2c(a+6 + 2<?). 

62. a?(a»+2y-i)-3y(a?+y+42r) + 64f(2a?-y-5f). 

63. 7(^ + «y+y^-12iP(y-2j8r) + 3y(:P + 2;8f). 

64. 2{aj«+3(«2-y2r)}-5{^-2|/«}+7{y2-y.y-^}. 

66. 3a2- [2a»- 2 {a'- (a- 1)} + 2]. 

56. 3[4^-5-2(3a?-4)+6{2iP-3-(ar-7.a?-5)}]. 

67. 3(a2-&3)-[2a'-2{5«+a5 + 5(&-a)}]. 

68. ^-[{2a?-a?-3(2a?+y)}-3(a»+y)]. 

69. 7(a*-a.a-2) + 2a[a«-a-4]-3{a(a2-a) 

-a(a'-2^)}. 

60. -4.\afi'-9^(y-z)'\'k'Zxy{x-y-z) 

-2y{«»-3(iry-y% 
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CHAPTER IX 

SnfPLB Equations. 

A 6IMPLB equation consists of two Algebraical expres- 
sions containing the first power of the same letter (usually x) : 
these expressions have the sign = between them^ and from 
this it is required to find the numerical value of the un- 
known letter. 

If the equation has no fractional terms, begin the work 
by placing on the left side of the sign =, all the terms 
inyohing x\ and on the right side all the terms without xi 
taking care to change the sign of every term which is 
moved from one side to the other. Then collect all the 
terms on each side into one term^ and if x has any coeffi- 
cient, divide both sides of the equation by it. 

Ex.1. 8a;+8 + 7a;=4a;+56. 

First, place the terms with and without s on opposite 
Bides ; changing signs where necessaiy : thus we have 

8flf+7af-4dP=56-8. 
Simplifying, we obtain 

6fl;=48; 
.% a;=8. Ans. 
Ex.2. 12ac-7-»+ll:=5de+19-2ii;-8. 

12a5-a5-6a5+2a;=7-ll+19-8, 
80;=: 12, 
x—\\. Ans. 

Ex.8. 6(«-4)+2(«-3)-S(«-6)=18. 
&B-20+2X- 6- 800+15=13, 
6«+2«-8a;=20+ 6-15+13, 
4a;=24, 
«ss6. Ans. 
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If the equation contain fractions, they must be first 
removed by multiplying both sides of the equation by the 
L. 0. D. of the fractions. 

^^*- 6^2 *"10 4^^' 

The I1.0.D. is 20 ; hence the equation becomes 
4« + lOx - 80 = 6as - 6a; + 50, 

4a;+10ii;-6« + 5a6=50+80, 

lSfl;=180, 

»=10. Ans. 

„ . 2a;-l . 8a;-6 6a?-9 «-S . 

Ex- 5. -3— +-2 r"'^"^"*'*- 

The L.O.D. is 42 ; henoe we have 

28x-14+68a!-105-86a;+54»21e-63 + 168, 
28a;+6dx-86a;-21«=14+105-54-68 + 168, 

S4a;=170, 
a;=5. Ans. 

Ex. 6. j(a!-S)-i(2«-9)+~(3«-l)=6. 

This is only another form of a question like the last ; it 
may be written 

«-3 2a!-9 9a8-3 ^ 
"4 6^ + -10"=^' 

5as-15-ai;+3d+iav- 6=120, 
152=105, 
a; =7. Ans, 
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EXEACISE IX. 

Solve the following equations : 

1. 9a?+15=8a?+19. 2. 28^+l7=27aJ+50. 

3. 41 + 314^=89 + 300?. 4. 12a? -17 = Ho? -4. 

5. 63a?-80 = -7 + 62a?, 6. 50-7d?=100-8a?. 

7. 2a?-7=«-4. a 13a?-41 = 68 + 12;i?. 

9. 16-49a;=-17-60^. 

10. 1328 + 67a?«66a?+2000. 

11. 12a?+7 = 9a?+13. 12. 61^ + 7=44^ + 14. 
13. 13a'+ll = 9;c+27. 14. 14i?-20=8^+4. 
15. 17a?- 50 = 2a? -5. 16. 13d?-21 = 19-7a?. 
17. 48 -7a? =100 -20a?. 18. 23+ 13a? =48 + 8a?. 
19. 57 + 4a?=a?+60. 20. 90-2a?=135-17a?. 
21. 16a?-21 = 14a?-37. 22. 24a?+36=3 + 23a?. 
23. 15a?-18=13a?-24. 24. 17a? + 40 = 20 + 12a?. 
25. 3a?+16=4a? + 20. 26. 7ar-8=20 + 8a?. 
27. 14a? + l7=29 + 18a?. 28. 21 - 7a? = 2a? + 67. 
29. 34-9a?=51 + 8a?. 30. 4a?-16 = 10a7 + 21. 
31. 15a?-20=13r-ll. 32. 7a? -15= 4a? + 20. 
33. 30a?+12 = 18 + 25aF. 34. 29a?-ll = 19-lla?. 
35. 15 + 7a? =12- 8a?. 36. 2a?-9 = 5a?-17. 
37. ll + 16a?=12a?+ll. 38. 16a?- 17 = 12a?- 31. 
39. 13a?-70=15a?+19. 40. 77a? +60= 44a? +28 

41. 12a? + 4 + 15a?=8+lla?+28. 

42. 13a?-12-ll = 16 + 6a?. 

43. 15a7 + 61-12a?=19-2a? + 32. 

44. 21a?-14+16a?-7 = 47-lla? + 26. 
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45. 42;c-ll^+100 = 12l-134? + 23. 

46. 3^-7 + 4-2a?=13-ll^. 

47. 7a?-10=3a?+4-12ia?. 

48. 66+29a?-l7-13a?=7JP + 31 + 2a. 

49. 14iC+70-9a?=13 + 4fl?+93-7a?. 

60. 23a?-41 + l7-2a?=66-ll« + 24. 

61. 9d? + 20-3;c+7a? = 26-a!. 

62. l7a?=12-5^ + 21 + 7^+2. 
53. 43a? + 17- 15a?- 1007-35 = 0. 
51. 16a?-7a?+16-3;F-10=0. 

65. 12^-36 + 16a?-21^+4 + ^=0. 

66. 14+9J7-a?+ 13 + 7=0. 

67. 97 + 13a?-17 + 16a?=a?-10. 
58. a?=15a?-60 + 14-ll^+12. 
69. 64a?-ll^+27-13jf=19a?. 

60. 15-67-18;i? + 12-21=2. 

61. 6(;c-7) + 2(a?-9) = 17. 

62. 7(a?-4) + 3(2;c-l) = 34. 

63. 3(3a?-l) + 10(a?-3) = 7^ + 15. 

64. a?-4-3(2^-9)=2(a?-3)-41. 

65. 12(2ar-l)-3(4a?-3)-7(a?-l) = 9. 

66. 3(2«-l)-4(6a?-6) = 12(4a?-6)-22. 

67. 4(a?-3)-6(2aJ-3) = 12-(:p+9). 

68. 7(2a?-3)-2(a?-2) = 3a:-2(5a?-9)+3. 

69. 10(2u?-9)-7(4a?-19) + 6 = 4a?-3(2a?-3). 

70. 6^ + 3(7a?-4)-2(10;i?-7)=4-(x-5). 

'1- 2+3-'4 = ^3- 72. 8+3 + 6 = 16. 



44 ALGEBRA. 



^^ X X X ^ tmo ^ ^ . ^ X ^ 

'^- 2-6+4"*-"' '«• 8-4-*-3=2-^' 

77. ^+*=^+2*-d. 78. f +3;r=64+f . 

79. ??_«?=^-? + i. 
3 6 2 3 

7« ,, 3« „, &» ,, 

80. -jj+li+-=2f-^^U. 

81. — j- + -^-16. 82. -j^-7+-2^. 
83. 3^^^7^2i. 84. ?^^-^' = 6. 

85. — j^=4i. 

8^-9 ^35:-5 2^-7^^ 
14 21 3 

^ 7:p+2 4^+3 , 

8a |(6a;-10)-^(12a?-13)=4fl?+^(2^-7). 

89. |(4a?-l)-^(3ii?+2)=6+|(6a?-2). 

90. ^(4^-ll)+^(3a?-4)=3j-~(3a?+13). 

-, 2a:+3 3^-7 

91. -7^ =--+:p=6. 

11 o 



92. — ^--=2«-17i. 
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5j?— 7 2d?— 11 X 

94. 3;,-4+??±-«-7:r*?=0. 

^^ a?-2 2j7-7 X ^ 

96. -=- + 2. 

3 14 2 • 

96. ^ 3-+2=j-lJ. 

97. i(2a^+ll)-i(5-6a?)=7«+li. 
9a 2a?-.^(5a?-2) + i(10a?+17) + 9|=0. 



99. 



9^ -/ 3 
« + |(4^+3)+?(2^+l)=^-llA. 



100. 3+4a?-|(3iP+4)«?(2a?-6). 

101. |(ac-21)-|(4^+3)+4}=i(2a?^26). 

102. g(3a?+6)-?(ll«?+3)=|(^-5). 

103. 9a?-|(2a?+l)-|(4a?+7)=3i. 

104. -^ +-(a?-6)=~-2. 

105. 4(a?-6) -2 {3«-(ar-8)}=6 (13-3*). 

106. 2(3«+4)=6{2a?-3(a?+4) + 9}-(l-34?). 

107. 8{2(a?-l)-(a7+3)}=5[ar+7{«-2(4-ay)}]. 

108. 4a?-3|5a?-8^a?+|^|=13«+l, 
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109. 4(2a? + 7)-3(3a?+10)=^i^. 

110. 7 (3;»-5)-6 (2ir-3)»— g— . 

111. 6(2;i? + 3)-3(4if+6)=^-2ar. 

112. 12ra?+|)-(2a?+6)=16a;-?^^\ 

113. 3(2;i?-3) ^ + -^=-j-. 

114. 2 (a?-l)+— J g— + -g- = 0. 

116. |(a?-l)+^(2;c-3)-3=2(;c+5). 

116. |(6a?+l)-|(7a:-2)--| = -g(a;-l). 

117. 2(3a:+l)-|(a:+4)+20=|(.»+7). 

118. 5a?+^^-l(6a?-l)-2(2 + a;) = 0. 

119. 4(« + 6)-|-?(«+10)=}|(« + 6)-li. 

120. 5{2^+l-3(^+l)}-^+^(3d?+6i)»-2|=0. 
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CHAPTER X 

Problems. 

I5 a problem, we have given the relation which an 
unknown quantity bears to some given quantity, and from 
this we are required to find the unknown quantity : for 
example, we may be told to find a number such that if 
we double it and then add 24 to it, the result will be 100; 
from this we could determine the number. 

When only one unknown quantity is to be found, we 
commence by saying that x is to represent it, and then 
write X for the unknown quantity in whatever is said 
of it in the problem : thus, in the example we have just 
given, taking a; to be the required number we double it, 
which gives 2^, and then add 24, which makes 2d; +24; 
this, we are told, is equal to 100 ; so that we obtain the 
equation 

2^ + 24=100. 

When the equation is formed, the value of x can be found 
by the ordinary method; thus in the example we have 
taken, we have 

ar=100-24 

= 76; 

/. a? =38, the required number. 

Ex. 1. If I add 459. to the money in my purse, I should 
have four times as much as I have at present ; what is the 
sum in my purse? 

Let X be the number of shillings I have now ; then x + 45 
is what I shall have after adding 45^., but this is to be four 
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timee what I have at present ; 

.•• a5+45=4«; 
x-ix^ -46, • 
»8a;=-45, 

06 = 15. 

15<. is the required snm. Ans. 

Ex. 2. What is the number whose fourth and seventh 
parts added together amount to 176 ? 

Let X be the required number : then -j is its fourth part, 

and I is its seventh part ; hence 

7fl;+4a6=4928, 
lla;=4928, 
iB=448. Ans. 

Ex. 8. Two persons agreed to give £50 to a charity, one 
contributing £12 more than the other : what did each give ? 

Let » be the smaller contribution in £8., then ib + 12 is 
the larger ; now the two together amount to £50 ; hence 

fls+a; + 12=50, 
2»=50-12«=38, 
«=19. 
£19 and £81 were the two contributions. 

> 

Ex. 4. The sixth part of a certain number exceeds its 
tenth part \>j 28 ; find the number. 
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Lei X be the required number; its sixtti port i^ eq]Bf|I to 
its tenth part ineteased by 28 ; 

5a;=aflB+840y 
2x=840!, 
a;=420. Ans. 



EXEBOISE X. 

1. What number is that to which if you add 12, the 
sum ia 4 times the original number ? 

.2. What number is that from the double of which if 
jou take 64^ the remainder is 16 ? 

3. A man had in his purse a certain sum of money ; 
on adding 36«. to it, he found that his money was three 
times as much as he had at first ; what sum had he ? 

4. A libraiy eontams 2500 books ; what number must 
be added to it tiliat the whole number may be eleyen times 
the number added? 

6. Find a number such that its third and fifth parts 
when added together amount to 64 

6. Find a number such that the sum of its fourth and 
tenth parts is 35. 

7. Find a number such that the dijSerence between its 
third and seventh parts is 44. 

8. Find a number to the tenth part of which^ if 4 be 
added, the sum is the fifth part of the original number. 

9. A other's age is three times that of hia soo, and 
their ages added together amount to 48.; find the son's age 

n.A. 4 
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10. A carriage borse cost twice as much a9 the 
carriage, and the price of the two together was j^'84; find 
what each cost. 

11. The distance between two places A and B is four 
times the distance between B and G\ if the difference of 
these distances be 51 miles, find the number of miles from 
A\^B. 

12. The difference of the number of boys in two 
schools is 450, one school having three times as many as 
the other ; what are the numbers ? 

13. A and B together contributed ;£I00 to a charity, 
A giving ;£15 more than B; find what each contributed. 

14. Two boys have £l. 10«. between them ; one has 
8«. more than the other : how much has each boy ? 

15. Two engines are together of 80 horse power j one 
of the two is 16 horse power more than the other ; find the 
power of each. 

16. A^ By and C together gave £150 to a charity : 
B gave ;£10 more than A, and C gave £26 more tham B : 
find the contribution of each. 

17. Ay By and C have ^1000 divided amongst them ; 
A has ;£I00 more than B, and B £5Xi more than C: what 
is the share of ^ ? 

18. A father left his three sons ;^20,000, the eldest to 
have £2000 more than either of the others : find the share 
of each. 

19. Find a number such that the difference between 
its fourth and fifth parts is 7. 

20. What number is that whose fifth part exceeds its 
twelfth part by 28 ? . 
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21. What number is that to which if 16 be added, 
four times the imm will exceed ten times the number 
by 22? 

22. Divide 40 into two parts, so that one part may 
be f of the other. 

23. Divide 60 into two parts, so that a third of one 
part may equal half the other. 

24. Divide a guinea into two parts so that the value of 
one part may be | that of the other. 

25. Divide 81 into two parts such that one-thirteenth 
of the greater may be equal to twice the less. 

26. Divide 192 into two parts, such that half of the 
greater shall exceed a third of the less by 21. 

27. Find a number such that if 36 be taken from its 
double the remainder may be \ of the original number. 

28. A father's age is 42, and his son's is 6 : in how 
many years will the father be 3 times as old as his son ? 

29. A is 72, and B is two-thirds of that age; how 
long is it since A was 5 times as old as i? ? 

30. ^ is 70 years old, B is exactly half that age : how 
many years have passed since A was 3^ times the age 
of^? 

31. ^ is 56 years old, i? is f of that age : how long is 
it since ^*s age was f of what ^'s was % 

32. A has ^3 and B £% 8«. : how much will A have 
to give B that B may have three times as much as ^ 1 

33. A father is four times as old as his sod, twelve 
years ago he was sixteen times as old : find their present 

ages. 

4—2 
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34 A had five times as much money as ^ ; he paid B 
^1. 3^. and then had only twice as much : how much had A 
at first ? 

35. A has £20 and B £16\ how much must B give A 
so that A may have 3 times as much money as B ? 

36. Divide £300 among A, B, and C, so that A shall 
have twice as much as B, and B £20 more than (7. 

37. Divide £760 among A^ B^ and (7, so that B may 
have £50 more than A^ and £135 less than C. 

38. A spends a sum of money ; B spends half of what 
A spends ; G spends | of what A and B together spend. 
If A^ By and G altogether spend £62. 10*., what does 
each spend ? 

39. Ay By and G have a certain sum of money divided 
among them: A has £5 less than half; B has £3 less 
than A ; G has £7. 10*. less than B: find the sum divided. 

40. The difference of two numhers is 60; and one- 
seventh of one of them is equal to one-third of the other. 
Find them. 

41. Find a number such that its half is as much above 
100 as its third part is below 100. 

42. Find a number which, after being multiplied by 4, 
will exceed 50 as much as it is now below 60. 

43. The difference between two numbers is 20, and 
one-seventh of the greater exceeds one-tenth of the less by 
5 : find the numbers. 

44. The difference of two numbers is 10, and half of 
one of them is greater than twice the other by 2: find 
them. 

45. Find two numbers differing by 8, such that four 
times the less may exceed twice the greater by 10. 



PROBLEMS. 63 

46. Divide 144 into two parts, such that the greater 
increased by 16 shall be double of the less diminished 
by 10. 

47. Divide 70 into two parts such that the sttm of the 
quotients obtained by dividin|f one part by 2 and the other 
by 3, may be equal to 31. 

48. A and B have £71 between them ; A and G £105 ; 
B and O ^112 : how much has each ? 

49. If A and B together have £AQ. 5«.; A and C to- 
gether <£38. 10«.; B and G together £5% 15^.: how much 
have they separately 1 

50. The sum of the sixth and eighth parts of a certain 
number exceeds its twelfth part by 20; find the number. 

61. There is a number to which if 20 be added, one- 
sixth of the new number will equal a quarter of the 
original number ; find the number. 

62. A first class railway £eire exceeds the second class 
for the same distance by 5«., and a third of the first class 
is equal to half of the second class fare; find the fares. 

63. What number must be taken away from 80, so that 
a sixth part of the number subtracted may equal half of 
the number remaining ? 

64. A house has 3 rows of windows, six in each row ; 
the lowest row has 2 panes of glass in each window more 
than the middle row, and the middle row has 4 panes in 
each window more than the upper row ; there are in all 
168 panes of glass. How many are there in each window ?^ 

66. In ascending a mountain, a man took half as long 
again to dimb the second third as he did to climb the 
first third, and a quarter as long again for the last third 
as for the second third ; he took altogether 6 hrs. 60 min. 
Find the time he spent on the first part 
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56. ^'s annual income is j£450 less than ^s : A lays 
by half of Ills, and thereby saves in two years ;£200 more 
than By who only lays by one-sixth of his income : find 
their incomes. 

57. Of a certain sum of money I spent a third part 
and put in its stead ;£50 ; then of the sum thus increased 
I spent one-fourth, and put in its stead ;£70 ; I then had 
^120 : what vras the original sum ? 

58. A sum of £1, 10«. is divided amongst a certain 
number of persons; if there had been 5 persons more 
they would each have received 5«. less : how many were 
there ? 

59. A obtains in shooting 3 more points than f of ^s 
score ; if he had obtained one less he would have had half 
B*% : by how many points was he beaten ? 

60. A man buys a case of oranges at ^d, a dozen : he 
finds fifty spoiled, and selling the rest at 3 for 2d, makes 
10«. 9^. profit : how many are there in the case 1 

CHAPTER XL 

SIMULTANEOUS EQUATIONS WITH TWO UNKNOWlf 

QUANTITIES. 

In Simultaneous Equations we have more than one un- 
known letter, and as many equations as there are unknown 
letters. 

When there are two unknown letters {x and y\ multiply 
each of the equations by a number such that the coefficients 
of one of the letters become the same in the two equations: 
then subtract one from the other, or if these coefficients 
have different signs, add the equations, so that this letter 
will disappear, and the numerical value of the other letter 
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will immediately be found. To find the value of the re« 
maining letter, substitute in either of the equations the 
value already found for one letter. 

Ex. 1. Solve 8«+lly=64; 4as+8ys27. 

Multiplying the first equation by 4, and the second by 3, we 
have 

12a;+442^=:256 

120!!+ 9y= 81; 

whence we obtain by subtraction, 

36y=176; 

.'. y= 6. 

To obtain x, substitute the value of jf in the second equa- 
tion, and we find 

4a;+15:=:27; 
.-. 4«=27-16=12; 

.'. 08=3. 

jBssS ; y=5. Ans. 

When the equations involve fractions, each equation 
must be simplified by itself, so as- to have on the left side 
one term involving a and one term involving y, and on the 
right hand a plain figure. 

The first equation becomes 

4«-10-3a:+3y=24 

fl5+3y=S4... (1); 

the second equation becomes 

5y-4os+2ys35 

-4aj+7y=36 (2). 
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Molftiply ecituktion (1) by 4, 

4a;+12y=i:136, 
and add to it equation (2) -4flj+ 7y=5 85, 
whence we have 19y=171; 

,'. y= 9. 

Substituting this in equation (1), we find a;+27=S4 ; 

,«. x=7. 



^^'jAns. 



Ex.3. 4aj-i(2aj-y)-i(6aj-y)=0; |(4aj+6y)=«-2. 

The first equation beooines 

24a;-4aj+2y-18aj+3y=0 

a«+5y=0 (1); 

the second equation becomes 

16a;+20y:=10aJ-5 
6aj+20y=- 6 (2). 

Multiply (1) by 3, 6aj+15y=;0; 

Substitute in (1), 2aj- 6=0 ' 

2sB=6 or x^2i>r 
24; -1. Ans. 



ExEROTSE XI. 

Solve the following equations : 

1. 3a?+4y=26; a?+3ys=l7. 

2. 4?+2y=19; 4a?+6y=56. 
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3. 24?— 6y=9; a+y=\5>. 

4. a?+9y=21; 3a?+6y=19. 

5. Zx+2y=46\ 4^+^=4a 

6. 2j?-y=16; 3^-7y=35. 

7. 3«+6y=37; 2a?+3y=23. ' 

8. 4jr+6y«=43; 3«+2y=20. 

9. 7a?+2y=71; 2j?+7y=l. 

10. 4a?-6y=0; 7a?+6y=69. 

11. 6ii?-2y=25; 8iB-lly=l. 

12. 6a?-3y=46; 7a?-5y=16. 

13. ia8+8y=82; 21« + 2y=fcl65» 

14. 16d;+4y=99; 6a?-5y=0. 

15. 12a^+6y=il3; 16d?+7y=20. 

16. 2a?-3y=36; 17a?-4y=18. 

17. 2a?-3y=71 ; 94?+4y=22. 

18. 4a?+7y«20; 5a?-lly=25. 

19. 5a?-4y=285 8a?+3y=-21. 

20. 5a?+7y=0j 12aj-y=89. 

21. 6a?+lly=7; 4a?«s3-9y. 

22. 20a? + 21y = 28 j 4y = 15a?+ 137. 

23. 18a?=50 + 26y; 5y+10=-27a?. 

24. 66 + 10ye=7«; 16«=26+8y. 

25. 9y=2-lla?; 21a?=27+6y., 

26. 3a?-7y=25|4iC=5y+29. 

27. 8a?-59=3y; 5y=7a?-36. 

28. 26=5a?+4y; 3^-7y-15=0. 

29. 7y=80-&i?; 4iP=66-lly. 

30. 13«+10y-103=0; 9«=^y. 



68 ALGEBRA. 

31. Sa!-y=U=2a+4y. 

32. &i?+32^=ll=y-2.T. 

33. 2a-l6 = 5t/=3x-24, 

34. 7y=84?-6=10^-i. 

'^^- 6 10"^' 3 4~^- 



^^' 9 4"^'*X"+7 2- 

38. f-i(a?-2y)=0;~(3«+6y)-|(4r+y)=l. 

OQ 3j?+7y a?+y ^ ^ ^^ ^ 

39. ^ g =6; 7a?=66-3y, • 

40. 2(fl?-2y)-i;2a?-7)=l;y=a? + 17. 

41 3^-y 7^-3y _ 1 . a y_ ^ 
12 16 10' 4 10 ""10' 

42. 4ar+?^=21; 2y+?^=4. 

43. f+?^^=2i;f + -I?l?=0. 

44. 2..-5£z3|f^|^i. 3y.7£^^^=i^. 

45. |(^-y)-l=i(2y-.9;r?);|^?|=l. 

46. ^(^"4y)-i(a?+9y)=2jj|(2dr+7y)=i(^+y). 
.^ 4x-y 1x-\-Zy . 1 « . 2jir+32^ 
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*iai \ 1 1 

49. 5 + L2=7. i + 6^3. 
0? y * m y 

„ 2 7 - 7 12 ^ 

61. =5: =6. 

01 y X y 

^« 16 „, 20 ^ 

62. — =3j + — ; 6y+6ii?=0. 

^'*- 3 ■" 8 "■3-12"4- 

64. 3^--(2^-y)=--- ^ lo"'^6- 



CHAPTER XII. 

PROBLEMS PBODUOINO SDITJI/rAKEOUS EQUATIONS. 

Ik some problems there are two unknown quantities, the 
connection between which cannot easily be expressed with- 
out assuming two letters to represent them. We therefore 
in such a case take x and y as the unknown quantities, and 
from what is given in the problem we shall be able to form 
two equations involving them : these equations are solved 
in the same manner as in the last exercise. 

Ex. 1. Find two numbers such that the first increased by 
12 is equal to the second diminished by 17, and that the sum 
of four times the first and seven times the second is 225. 

Let m and y b(9 the two numbers ; 

then «+12=y-17 , (1); 

and 4x+7y=225 (2). 
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• Equation (l) becomes x.~y=- ^9, 
wHenoe we haye 4« - 4y = - 116 ; 

but by (2) 4a;+7y=226'; 

.•. -lly = -341, and y=81. 

Substituting in (1), oj - 31= - 29, ,\ x=2, 

2 and 81 are the required numbers. Ans. 

Ex. 2. A and B have certain sums of money in their 
purses : if A were to give B 80«. their money would be the 
same, but if B were to give A 80«. A'b money would then be 
twice j^B. 

Let X and y be the- number of shillings A and B had re- 
spectively ; 

then, since by giving B 30«. A would diminish his own sum, 

aj-30=y+30 (1); 

also a! + 30=2(y-30) (2). 

From these we obtain x-y^QO ) 

a;-2y=-90 J 

hence y « 150, x = 210. 

^ had JSIO. 10a. ; ^ had £7. 10#. Ans. 

Ex. 3. A grocet sold 20 lbs. of tea and 27 lbs. of coffee 
for £4. 158, ; he afterwards sold 16 lbs. of the same tea and 
9 lbs. of the same coffee for £2. 15«. : find the price of the tea 
and coffee per lb. 

Let X be the price of a lb. of tea, in fihUUngs ; 

y coffee 

^ Then 20«+27y=96 ;(1); 

16iB+9y=55 (2). 

(2) becomes 48a;+27y=165, 

but by (1) 20aj+27y= 96; 

.•. 28«=70 or a;=24; whence y=lj. 
.The tea was 2a. 6<2. a lb. ; the coffee la. 8d. a lb. Ans. 
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Ex. 4. There is a number of two digits whose sum is 12; 
also, if the digits be transposed, the original number will ex- 
ceed the new one by 18 : find the number. 

Let X and y be the digits ; 

then x+y=12 (1). 

And sinoe the original number is y^+y, and the new 
number is XOy-^-x, we have 

10a;+y=10y+« + 18 (2). 

(2) becomes dx - 9y » 18, 

or a5-y=2; 

but by (1) a;+y=12; 

/. x=l\ y=5 ; and the required number is 75. Ans. 

EXSBOISE XII. 

1. Find two numbers such that the sum of the first 
and twice the second is 31, and the sum of the second and 
twice the first is 26. 

2. Find two numbers, such that the second together 
With twice the first is equal to 17, and twice the second 
together with the first is equal to 19. 

3. Find two numbers sudi that twice the greater 
exceeds the less by 30, and five times the less exceeds, the. 
greater by 3. 

4. A farmer sold to one person 9 horses and 7 cows 
for ;£300; and to another, at the same prices, 6 horses and 
13 cows for the same sum : what was the price of each ? 

5. A man bought some sugar of two sorts, 7 lbs. of the 
first costing as much as 9 lbs. of the second, while 9 lbs. of 
the first and 7 lbs. of the second together cost 5#. 6d. x what 
was the price of each ? 
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6. There are two numbers the half of the greater of 
which exceeds the less by 2, also a third of the greater 
exceeds half the less by 2 : find the numbers. 

7. A and B each bought a house^ ^'s outlay exceeding 
5's by £400 ; if -4's house had cost half of what it did, his 
outlay would have been^600 less than j^s : what did each 
house cost ? 

8. Of the ages of two brothers one exceeds half the 
other by 4 years, and a fifth part of one brother's age is 
equal to an eighth of that of the other : find their ages. 

9. If 3 years were added to the age of a father it would 
be twice that of his son, also if one year were taken from 
the son's age and added to the father's, the latter would 
stUl be twice the son's age : find their ages. 

10. Four years ago a father was three times as old as 
his son is now, and the father's present age is twice what 
the son wUl be 8 years hence : what are their ages ? 

11. Six years ago a father was twelve times the age of 
his son, and 3 years hence the father will be three times 
as old as his son : find their ages at present. 

12. A gentleman distributed £& among 36 persons, 
giving Zs, each to some and 2^. Qd, each to the rest : how 
many were there of each class ? 

13. A farmer has oxen worth ^12. \0b, each, and 
sheep worth £2, 5g. each, the number of oxen and sheep 
together being 35, and their value ;£191. lOs* Find the 
number he had of each. 

14. The distance between two towns A and B exceeds 
by 12 miles the fifth part of the distance between B and 6', 
and thjs whole length of the road from AtoC through B is 
24 miles : find the distance between A and B. 
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15. Find a number of two digits such that the snm uf 
the digits is 10, and the number itself exceeds thirty times 
the difference of its digits by 4. 

16. A number consists of two digits whose difference 
is 4 : if the sum of the digits be multiplied by 4 the digits 
will be inverted : find the number. 

17. There is a number of two digits which is equal to 
seven times the sum of the digits; also if the digits be 
transposed the new number will exceed 10 times the differ- 
ence of the digits by 6 : find the number. 

18. A number of three digits whose first and last 
digits are the same, has 7 for the sum of its digits : if the 
number be increased by 90, the first and second digits will 
change places : find the number. 

19. A man bought 5 sheep and 8 calves for £ZQ \ he 
sold four of the sheep at a gain of 10#. each and six of the 
calves at a gain of £1 each, for £Z\ ; what did he pay for 
each? 

20. The perimeter of a rectangle is 100 feet: if its 
length be increased by 2 feet, and its breadth diminished 
by 2 feet, the area of the new rectangle will be 24 square 
feet less than that of the old one : find the length of the 
original rectangle. 

21 . A man buys 400 oranges, some at 3 for 2d. and the 
rest at 2 for Zdr, he sells them idl at Id, each, and neither 
gains nor loses: how many does he buy of each sort ? 

22. If a man's expenditure were £60 a year more than 
it is, he would spend three-fourths of his income ; if he 
spent £16 a year less than he does, and his income were 
j£225 more^ his income would be double his expenditure. 
What is his income ? 
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23. A ship was found at sea abandoned by fonr-fifths of 
its crew; it was reinforced by a part of the crew of the 
vessel that found it, so that each ship had two-thirds of its 
proper complement : the first vessel waa tiien 10 hands short 
What was the proper number of men for each vessel ? 

24. A certain number of half-guineas and half-crowns 
amount to £6, 12«. If there were 3 half-guineas more, and 
twice as many half-crowns, the amount would be £8. 18a 6dL 
How many coins were there ? 

25. A besieging army add a certain number of feet to 
a trench during the day, and the besieged succeed in filling 
up a certain number of feet at night: the trench which 
has to be 945 yards long is finished in 21 days. If the 
besiegers were to set twice as many men to work at the 
trench, it would be finished in 9 days. What length do 
they dig in a day ? 

26. A can do a piece of work in 12 days ; B and C 
together can do the same piece of work in 4 dxiys ; A and C 
can do it in half the time in which B alone can do it. How 
long will B and C take to do it separately ? 

27. A and B having equal sums engage in play : after 
some time it is found that if A had £6 more he would have 
3 times what B has, and if he had £16 less he would have 
twice what B .has. How much does A win ? and what have 
they at first ? 

28. A boy bought a pint of strawberries : if he had given 
a fEu^thing a piece, he would have got 6 more for his money; 
if he had given a penny more he would have bought them 
at the rate of 3 for a penny. How many did he buy, and 
what did he give 7 
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29. An edition of a work is published consisting of a 
certain number of copies. It is observed that if the cost of 
the edition had been £100 more than two-thirds of what it 
was, the cost per volume would have been increased by \8.\ 
and if it had cost £100 more than three-fourths of its actual 
cost the price per volume would have been increased by 2«. 
Find the number of volumes and cost per voluma 

30. A school is divided into a certain number of divi- 
sions. If there were 36 more boys in the school, the 
average number of boys in a division would be increased by 
three; and if the school were divided into 3 less divisions 
the number of boys in a division would be twice the 
number of divisions. How many boys are there in the 
school? 



CHAPTER XIII. 

Gbeatest Common Measube. 

Whek two or more Algebraical expressions are arranged 
according to ascending or descending powers of some com- 
mon letter, their g.o.m. is the highest expression with 
regard to that letter which will divide them without re- 
mainder. 

The 0.0. M. is found by the same method as in Arith- 
metic ; you divide one expression by the other; then take 
the remainder for a new divisor, and the old divisor for a 
new dividend; continue this process until there is no re- 
mamder : the last divisor will be the a. o.m. 

D.A. 5 



66 ALGEBRA. 

Ex. 1. Find the o. o. x. of aB^+12as4-85 and flB*+lS«+^. 

«+ 7)a^+12«+B5(«+6 

»•+ 7« 



&B + 35 
6«+S5 
«+7 is the o.o. M. 

Bz. 2. Find the o. o. x. of 

9B^ + Sa^+4a;-h4 and a^+4ds'+5x4*6. 

852+ a5 + 2)aj»+3aJ»+4a+4 («+2 
aj^+ sb' + 2x 

2a5^+2x+4 
2a;'» + 2a;+4 

0^ + s + 2 IB the a. o. x. 

If either of the expressions haye any figure or letter 
common to all its terms, that fignre or letter may be divided 
out of the whole expression, before we b^in to find the 
a 0. M. ; it being observed that if the same factor be 
divided out of both the expressions, it must be replaced 
in the answer, as a factor of the G. o.iL 

In the same way, if during the process a remainder 
occar which has any letter or figiu*e in all its terms, that 
letter or figure (not being common to both expressions and 
therefore not a part of the g.o.m.) may be removed before 
using the remainder as a new divisor. 
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Ex. 3. Find the o. o. x. ol 

aa^+18a: + 86 and 2s^ + 2W'h4Sx, 

tn this case, we can divide 2 out of the first ezpresaioxi, 
and 2x oat of the seoond : 

«+ 6)«* + 9aj+18(a5+3 
jB»+6a: 

3aj + 18 
Sx+18 



Thus, «+6i8 the o.o.k. of a6* + 9as + 18 andaB^+10«+24 : 
and, suxoe the factor 2 was taken out of both the given ez- 
pressionSy their a. a k. is 2 (x + 6). Ans. 

Ex. 4. Find the o. o. m. of 

86aJ*+30aB>-6aj-l and 6«» + !?«• + Has + 2. 

6a!» + l7»»+lla!+2) 

36a^+ dO»?- 5ii;-l(6a;-12 
36aJ* + 102a:«+ 66a:«+12» 

- 72a:»- 66aj»- 17«- 1 

- 72«»-204aj«-132«-24 

23 



1380^+ 1169;+ 93 



6aj«+ 6aj+ 1) 6x» + 17a;«+llaJ + 2 (« + 2 

6aB?» + 6a8* + x 

12a^+10a; + 2 
12s*+10s+2 



6«^4-5« + l ia the o.cu. 

Ex. 5. Find the a.o.]c. of 

6(BS.5a^-13fl;+12 and 12a^-8x^-35as+6. 



6—2 



68 ALGEBRA 

12»?- 8aj>-35«+ 6(2 
12a?-10a;«-26»+24 



2aj«- 9a;-18)6x»- 5a;«- 13a;+ 12(3«+11 

6«8-27a^- 64* 

22x>+ 41^;+ 12 

227? - 99a; -198 



70 



140a; +210 



2a;+ 8 
2as+3)2a;*- 9«-18(a5-6 
2a;' + 3« 



-12a;- 18 
-12a;-18 



2as+3 is the o.o.ic. 

It will sometimes be found that neither of the given ex*' 
pressions will divide into the other, or that a remainder 
occors which will not divide into its dividend. In either of 
these cases we may multiply the dividend by such a quan- 
tity as will make the division possible. 

Ex.6. Find the a. O.K. of 

2ai»+8a?-lla;+3 and 3as*+9as'-7a8^-12«+4. 
Multiplying the second expression by 2, we have 
2a;»+8a^-lla;+3)6a;*+18a?-14a;»-24«+ 8 (Sa; 

6a;*+ 9a;«-33ar»+ 9aB 

9x»+19ar»-33«+ 8 
Again multiply by 2. 2 

183;^+S8»«-66a;+16(9 
18a;»+27«»-99a;+27 



11 



lla^+88a;-ll 
»*+ 8«- 1 
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»»+8«-l)2ai^+8ai»-.llaj+3(2a5-3 
2aB'+6a*- 2x 

-3«»- 9aB+3 
-.3aj»- 9«+3 



x'+Sfls-l is the o.c.if. 

EXBBOISB XIII. 

Find the Greatest Common Measure of 

1. 4^+4^+3 and ^+5«+i. 

2. aj"+2«+l and 2a?2+6«+3. 

3. 3;B'+10a;+8 and 6a^+23aT+20. 

4. 5aj"+7«+2 and 16iB'+26a?+8. 

5. 9a^t^+ 180^+5 and 18^V+39a!y+ 16. 

6. a'-lla+10anda8-10«+9. 

7. 3a«6*-5a6+2and3a*ft»-4a6 + l. 

8. 10d?« - 23a? + 12 and 30aj2 _ gi^^ + 33^ 

9. 7«'+16a?-16 and 28aj2+ 71^7-65. 

10. iaijV-I9^-21 and 48«*y«-73ajy-91. 

11. a»*+5a?-8and6d?»+19a7-f8. 

12. 2«8- 13^7-7 and 2a^-a;"-f3d7+2. 

13. lla;2+87a^-8y» and 2a»»-13ajV-10«y8+2/*. 

14. 12aj"+36a?+22 and 24^-14a?-33. 

15. 2a^+19a+35 and 6a^ + 17a+5. 

16. 8a;»+ 18a«-6«2 and 24aj"- 10aa?+ al 

17. 10«»-37«-36 and 20^- 19^7-28. 

18. 6«»-5«'-2a7+l and 12«»-16aj2-a?+6. 

19. 2aj»-7a;»~29a?-6and6«'+13«»--2a7-l. 
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20. 3d^- ISo^a + 23aM''2la€fi and 7^ - 42^ 

+ 77^*-84a^. 

21. 2a^-ll4^+&P+25and7^~25;e>-2ai;+2a 

22. 14jj»-19«»-10«-1 and 4«*-12««+9«»-l. 

23. 6aj"-2«*-21«+7 and 8«*-&i^-28a?+21. 

24. 9«"+33aJ«-21a?-77and3aJ»+&r»-8«+ll. 
26. 7«"-22aj«+31a?-4and21«"-3«"-7« + l. 

26. 2jj8-3aj8-19a?-36 and &i;»-41«»+67a?-18. 

27. 6«»-29«»+31ii?-4and9a;"-12a?"-16a?+20. 

28. Za^-a^-x-^^ and 6aj*+134^-31«+4. 

29. 22«"-l&B3-9ii?+2and33a:«-61««+64a?-8. 

30. 144?" -7«^-4r«" 4-20^ and 2d?'-15;iA» + 9«a*-a» 

31. 6aj»-41ii?+63 and 12d?"-34aj»+17a?-7. 

32. 12a;*-31aj8 + 14iB»and3&B'-46a^+74a?-36. 

33. 6««-a:*+llaj2+l2andl0««-7a?*-2«»+8. 

34. 12«»+2aj»-ll«+3and9«»+2a?-l. 

35. 9«5-30«V+61^-36y» and 2j:V-11«V 

+ 20ajy8-21y*. 

36. a»*-22«»-28aj"+77« and (3&B»-12aj« 

-126a?+42)«y. 

37. 6(«*+2«»-3«»-4a?+4)and8(a;"+2«*-«-2). 

3a 2«"(««-2«8-7«»+16«+7) and ftr(«» 

-6i«-26«-9). 

39. (3^+10;e>+A?-14)a; and (&B*-19ii^-32d? 

+ 105) a". 

40. «5-6«*+9iB'-4ii?andd?*(4«'-10«'-14a:-4). 
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CHAPTER XIV. 

BEDUonoK OF Faaotions. 

Fkaotions are reduced to lowest terms in Algebra in 

the same manner as in Arithmetic, yiz. by dividing ont of 

the numerator and denominator whatever foctor is common 

96 8 
to both. Thus in Arithmetic^ T^=^rr> l>ocause we can 

lo^ 11 

remove 12 from the numerator and denominator of the first 
fraction; and so in Algebra, ^^C ~ r^O> ^®<»^i8® ^® 
can divide both numerator and denominator by 3a'^. 

When the common factor of the numerator and de- 
nominator cannot be seen by inspection, it must be found 
by Q.o.M., and removed from both by division. 

^^' ^' 64ax5y« " &? • 

108a*Wo _ a^e 
^^^- 21668c»aj "■26a:* 

Ex. 3. Reduce rr-5 — ^ ^ to lowest terms. 

2ar + 3x+l 

a^+3a+2)2jB«+3aj+l(2 
2fl5« + 6»+4 



-3 



-3«-3 



» + l)a5*+3»+2 («+2 



2x+2 
2x+2 

CB+1 is the a,o,u,, and dividing numerator and denominator 
by it, we obtain ^ . , . Ans. 

ZX+ 1 
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Ex. 4. 
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4E> + 8a^-* 200-15 



5x«-f2flB^-25a^-iaB* 
4«3 + 3a;«-20«-16)5«»+ ab«- 2&B-10 



20x8+ 8»«-100«-40<6 
20a5»+15aj«-100aj-76 



-7 



-7ai* 



+85 



a!«-6 ) 4aj»+3««-20aj-16 (4«5+3 
4g» -20a; 

3aj«-16 
8a!^-15 



a;*-5 is the o.o.u., and dividing numerator and denomi< 
nator by it, we find .^ . ^, . Ans. 



EXEKOISB XIY. 

Reduce to their lowest terms : 



1. 



4. 



7. 



10. 



13. 



15. 



18g^y 
30a*&6* 

100g'&<^ 
120aVy ' 



2. 



5. 



8. 



24a»6V ' 



17. T 



a;'-6a7+8 
4ic2-. 23^+28' 

5jJJ~7-r-6 



11. 



6^;^- 17a? + 14* 



1728a6V * 
a;*-4;c+3 
«2-2a?~3' 

14. 

16. -^ 
18. 



3. 



6. 



9. 



36yy^ 

42^?^* 

30a^d?V 
16aa?V • 

210p'gg* 
2()p»«3y ' 

«"+ajy— 62/* ' 

6a*--7a&--3&» 
6?+Tia6+W 

a; *+4a?~77 
5* + 18.i?+77* 

p^— 5j? + 4 
P-7P + 12* 



12. 
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19. 
21. 
23. 
25. 

27. 

29. 

31. 

33. 

35. 

37. 

39. 

41. 

43. 

44. 

45. 



&p*-2a^-3 
6«*-ll«»+6* 

g'-7a?4'6 
j^-2a*-8d?-96* 

a^+7a;* -1-173?+ 15 . 
«»+8««+19a?+12' 

a^-4a?*'f2a?+3 
ar*-9;B»-fl2d:2_7- 

3j^--12 
«3-2«2+5a?-10* 

12a^+7J?y-fy' 
2a»»+3iFy-y*" 

8j^-6i?-9 
6«'-17«^+12a?* 

3?"+ 7^+ 16a? 4- 16 
2«'+12a?^+224?+24' 

14a?' ~ 340? 4- 12 
9ajV-39ary+42y* 

2a?^-ar'--a?4-2 
6a?*-6a?^+4 • 

6<M?^— llaa? + 6a 

3a?*-4a?8-4a?8 
4a?5-lla?« + 8a?-4* 

3j?*-6a?^+lla?'-4jy+6 
4j^-9^+14a?»-ai? • 

2j?*-fa?'-2a?'-4jy~3 
2a?'-a?*-a?'-a?*— «-3 ' 

4a?*-6d?'y4-l&py^+8y* 
10a?*+17^-llaj^-4^' 



38. 



20. 



22. 



24. 



26. 



28. 



30. 



32. 



34. 



36. 



a:* -7 10a? 4- 21 
«»-lla?+6 • 

4ar'-5a?+l 
12a?»-12a?«+4«-4* 

g»-4a?»-f5 
dP» + l • 

«*+a'a?'+a* 

4j?»~4ay-3 
da?'-6j?-6' 

12a;'4-a?~l 

16J^+8a?+l* 

a?»+8 • 

6a;'-13a?+6 
9a;8~13a?+6* 

3jj'+a?-4 



2aj»-3aj2+l* 

a^~2a?*+3a^-.3^4.6a?-9 

«»+2a?*-3a?»-3a?*-6«+9' 

« 

3p"-2pg'-g^ 



40. 



42. 



6a?*+a;'~a? 
4a?'-6a?2-4a?+3' 
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CHAPTER XV. 

Lbabt Common Multiple 

(by O.O.M.). 

When two or more Algebraical expressions are arranged 
according to ascending or descending powers of some com- 
mon letter, their Least Common Multiple is the lowest 
expression with regard to that letter, which will contain the 
given expressions. 

To obtain the L.O.M. of two expressions first find their 
o.aM. and divide both of them by it : the l.o.m. is the 
product of these two quotients and the G.aM. 

The L.O.M. of three expressions is obtained, by first find- 
ing the L.O.M. of two of them, and then repeating the 
process for that result and the third expression. 

Ex. 1. Find the L.O.M. of 6a^+7x+2 and 8a^+18x+7. 
First, to find the o.o.x., multiply the expression by 9, 

6a^ + 7a!+2) 24«s+54fl;+21 (4 
24i*+28as+ 8 
13 



26x+13 



2a5+ l)6«« + 7aJ + 2(8« + 2 

4«+2 
4«+2 



2«+l is the O.O.X.; dividing the first expression by it 
we obtain 8« + 2, and dividing the second by it we obtain 
4«+7: henoetheL.CM. is (2«-hl)(8«+2)(4»+7). 
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Ex. 2. Find the ikCX. of 

2x>+6x>+6« + 8, 4aE^ + 6a^ + fo + l, and 16aE^+28x+6. 
We mnst first find the l.o.x. of the first two; 

2aB' + 5x^ + 5as4-8)4aE^+ &>:*+ &b+1(2 

4«?»+10x^+10«+6 

a5«+ «+l) 2aB> + &e?45x + 3 (2a5 + 3 
2aB» + 2flB^+2a8 

8ac*+8aE+3 
OS/ •{•8d(*1>8 



The a.a u. is ob^+cb+I, and the qnotients, when it is divided 
into the two expressions, are 2«+8 and 4«+l: henoe the 
t-an. is (ai^+aj+l)(2«+8)(4aB+l)=8aB*+22a5^+26a5"+17a5+3. 

Next, to find the l.o.]C. of this resnlt and the third ex- 
pression: removing the factor 2 from 16a;<+28aB+6, we have 
8«^4-14»+8) 8aB4+22a:>+26a^+17s+8 (a^+»+l 



8a:> + 22a!^+17« 
8a5«+14a5«+ 8« 



8a^ + 14x + 8 
8x*+14a; + 8 

Thns 8x^+14«+8 is the o.o.m., and the quotients are 
«^+« + 1 and 2; hence the L.a n. of the three expressions is 
2(a^+« + l)(8a^+14«+8). Ans. 

EXEBOISB XY. 

Find the L.aM. of 

1. aj*-6a7+8and«*-8a7+16. 

2. ^+&p-84and^+21i?-f 108. 

3. 3«»-7«+4and6«»-10«+4. 
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4. 2aa-7a?+6 and 6a;'-23aj+20. 

6. 2«*+13a?+16andaiJ»+10aj-3. 

6. «3_i8aj2^4.32^ and a^-9«y+14y'. 

7. 2aj"+3a:-20 and 6«5-25«»-29a?+10. 

8. «*-8ai*+16 and a?*-7ii?^+28d?-16. 

9. a^-8:i?-f7and2^-18aj2+46jr-30. 

10. «"-15a?+36 and «'-3«"-2a?+6. 

11. 10«3+49«-33 and 10a;3+29«»+ 14^-21. 

12. «5-«^-7a?+16anda;3+ajB-3aj + 9. 

13. aj»+^-12andfl:'-6a?"+7a?-3. 

14. «2_3^-.28 and aj8-6«*-lliP-21. 

15. «3-7^+ioand4aj3-25aj8+20dJ+26. 

16. «»-3a?-70and«'-39a?+70. 

17. 3;c3-13a;2+23d?-21 and 6iB3+a;2-44^ + 21. 

18. a?-2a2-2a-3 and a'+2a8+2a+l. 

19. 6«»-llJ7+5 and 3.r3-2a?2-i. 

20. 4«"- 14a? - 30 and ^sfi+la^- 2x, 

21. 20a?*+«'+l and25iB*+6iB3_^-.l. 

22. 4^-6aj^-4a?+3 and 6a;*+«"-a?. 

23. 3a*-l7a?+49a2-67a+8 and a*-lla' 

+ 35a2-73a + 24. 

24. «"+4a?+3and»'^+6a;'+6. 

25. 6«8-l0aj2-3a?+5 and 6a;'-7«^-2dJ-5. 

26. SiB'-l&c+e and 2a:3-2iB^-4a?. 

27. 3iB2_5^+2 and ^a^-^-x-\rl. 

28. 2a'-10a'+12a and 3a*-15a«+24a2-24. 
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29. «'-«»+«+3anda?*+a;*-3a:*-fl?+2. 

30. a'-6a*+9a*-4andaP+a5-2a*+3a'-a-2. 

31. aj2+6a?+6, «2+7^+6^ aj8 + lla?+30. 

32. «*+2aT-16, a?2-6a?+6, aj' + SaT^+aj+S. 

33. ^-4, «"-7«+10, «"-6a?2+4a?-20. 

34. &»»-7«'-20, 9«»-16, 6iB'-13«»-9«+10. 

35. 2«'-fl^+6«-3, 2aj8-3a^-ii?+l, 

«?•-«'+ 2*"-3;c-3. 



CHAPTER XVI. 

SlMUI/TAKEOUS EQUATIONS TSYOHSTSQt ThRBE UKKirOWN 

Quantities. 

When the values of three unknown quantities are re- 
quired, we generally have given three equations from which 
to find them. The method is similar to that for solving 
two simultaneous equations : we take together two of the 
equations, multiplying one or both so as to make one of the 
letters have the same coefficient ; then by addition or sub- 
traction this letter can be removed. Next, we take together 
one of the equations we have already used, and the remain- 
ing equation, and by a similar process eliminate from them 
the same letter. Thus, we shall have obtained two equa- 
tions involving only two unknown quantities : they must be 
solved as in Exercise XI. When two of the three unknown 
letters are found, the third can at once be determined by 
substituting the values of the other two in any of the 
original equations. 
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Ex. 1. S«+y+9Ball, 4«+8y4-fo=22, 7d0+^4-12<=38. 

In this oase, we shall haye smaller figores to deal with if we 
first eliniinate y, beoanse its coefficients are the least : multiply- 
ing than the first eqnatiaa by 8 and combining it with the 
second, we haye 

4x+dy+5z=22 

fc + a=ll.. (4). 

Next, multiply the first equation by 4, and comlune it with the 

third, 

12a;+4y+ as=44 

7:b +4^ + 122=38 

5aj - 4z= 6 (5). 

Subtracting (5) from (4) we have 5^=5, or z=l. 
Substituting in (4), 5a; + 1 = 11| ,\ x—2. 
Substituting in (1), 6+y f 2=11, .*. ys3. 

Hence the values are 2, 3^ 1. Ans. 

Ex. 2. 2fls+8y=10, 3a;+2z=ll, 5y-42s8. 

Here, since each of the equations contains only two Istters, it 
will only be necessary to combine two of them, but care most be 
taken to eLiwinate that letter which does not cg^pear in th$ Mrd 
equation. 

The first and second equations become 

6a8+9y=80 
6x + 42=:22 

A 9y-42= 8 
but from (3) 5y>4z= 8 

.♦. 4y=0 or y=0. 

Substituting in equation (1), 2as=10, or «=5. 
(3), -4«=8, or«=-2. 

.*. 5, 0, -2 are the yalues. Ans. 
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EZEBQISB XVI. 

Solve the equations : 

1. ar+2y+3;2r=20, 2a?+3y+2;y=18, 6a?+2y+48f=29. 

2. ai?+6y-2;2r=4, 3a?+7y + 2;2r=35, 2d^+2y+6;y=5 40. 

3. ar+y+7;2?=24, 2*+3y+4;»=27, 5;i?-»-4y-l6;y=24 

4. 4a?+6y+34?=ll, 3;i?-4y+;ar=l9, 7a?+5y+8^=44. 
6. 5d7+2y-5^=23, 10a?+3y+4»=0, 2a;-5y-7;y=l. 

6. 3a?+9y-74r=7, 4a?+3y-5;y=6, 10a?--y-;»=i. 

7. &ir-3y+4r=5, aif+y+3^=19, a?+2y-^=4. 

a 3a?+4y-64r=3, 4»-6y+3;2r=13, 6;i?+ 3^+4^=26. 

9. 3«+2y-74r=19, aj?-3y-6^=0, 4»+y+3;^=8. 

10. ll«+y+4r=16, %C'hZp^4z=20, 6a?+6y+7;y=38. 

11. 6a?+3y-64r=4^ 3«-y+22f=8, ii?-2y+2;y=2. 

12. 4a?-3y+2^=40, 5;r+9y-7^=47, 9;r+8y-.3^=97. 

13. 3a?+2y=8, 4a? + 3xr=20, ^+6;y=i27. 

14. 4a?+7y=12, 5a?-2^=5, 3y + 4;y=20. 

16. a» + 7y=16, 2y+3)»=ll, 4a?+9^=23. 

16. 14^-3y=30, 9y-5;2r=34^ ai?+y+;y=33. 

17. 7a?-2y=20, 2;p-32r=4^ 3y-4;y«s-9, 

18. &»-6y=17, 2y-6ir=10, a;-2^=8. 

19. 2a?-3y=8, 6y-9;2f=10, ii?+4y-2^=15. 

20. 2a? + 3^=27, a-h4y-^2z=9, &»+3y+4«=31. 



22. 
23. 



^i i ^ t ^ y z 

5-3-0, 2 + 5=5> «-y+;8r=4. 
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X Z X V 

^- i='-3' io='-|' 2=*-y- 

25. y=lj-|, «=6y+^, z=^. 

27. «+2-0, 7 -g, 2- 3 -6- 

28. «+a»=4a!+2y+l=5y+3#-2=13. 

29. |(3a>+y+;g)=fl!+2y+;y= ^~^y+^^~^ =^+2. 

30. |+2y+;2r=0, 3y-2^=| = ^ + |-l. 



CHAPTER XVII. 

Quadratic Equations. 

A QUADBATio equation involves the square of the un- 
known quantity (e.g. ^, but no higher power. 

If the quadratic equation, when simplified, contain no 
term involving the first power of the unknown quantity (a?), 
it is said to be a pure quadratic equation; but if such a 
term be in it, it is called an ac^fected qitadratio eqtuUion; 

thus 6^2^=80 is a pure quadratic equation; 

5^+6a;=32 is an adfected 

A pure quadratic equation is solved by simplifying it 
until the value of the square of the unknown quantity is 
determined, and then taking the square root of both sides 



i 
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of the equation. The student will observe that, sinco 
the product of two negative quantities is positive, (e.g. 
— ax — a= +a2)j every square number has two roots, one 
positive, the other negative : thus 

the square root of 16 is +4 or —4, which is written ±4, 

49 is +7 or -7 ±7, 

144 is +12 or -12 il2. 

Ex. 1. Solve the equation lla;'=99. 
Simplify by dividing by 11 ; then aE^=9 ; 

.'. «s:is3« Anfl, 

Ex.2. Solve -2 3 =-6~- 

The equation becomes 3x? + 3as - 2a^ + 20$ - 32 = 5» - ac>, 
whence 2aB'=32 or a^=16; 

.*. «=;b4. Ans. 

The solution of an adfected quadratic equation is effected 
by adding to both sides of the equation a quantity which 
will make the side involving the unknown letter a perfect 
square; we can readily determine the rule for this by ob- 
serving in a few instances the connection between the 
terms of a square; thus 

the square of x-\-4t is ;z^+8^+16, 

x-¥*l is aj3+i4a?+49, 

i a?-10 isui!^-20a?+100, 

a?— 2a is a^—^CLw+AaK 

It will be seen from these examples that the last term 
of the square may always be found by taking half the co« 
efBcient of the second term and squaring it; for 

D. A, 6 
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the half of 8 is 4^ and 4^=16 ; 

14 is 7, and 7^=49; 

-20 is -10, and (-10)2=100; 

-4a is -2a, and \-2af=4a\ 

We have, therefore, the following role for solving an ad- 
fected qoadratic equation, in which x is the unknown 
quantity : Simplify the equation, and arrange it so as to 
make a^ the first term, and the term inyolying x the 
second term, and place the term without x on the other 
side of the equation ; then complete the equation by taking 
half the coefficient qf the second term, and sqtiaring it, 
and adding this square to both sides. qf the equation. Now 
take the square root of both sides of the equation, and 
solve the equation thus obtained as in simple equations. 

Ex. 3. Solve OB^ + 12x=85. 

Hallof 12is6, and6>=36; 

hence 05* + 12a; +36 =85 + 36 

= 121. 

Taking the square roots, a; + 6 = :t 11 ; 

.', 05= ±11 -6 

=6 or -17. Ans. 

Ex. 4. Solve 05* - 2a; = 24. 
Half of -2 is -1, and(-l)«=+l; 
hence ai»-2a;+ 1=24+1 

=25; 

,', a:=±5 + l 

= 6 or -4. Ans. 

Ex.5. Solve a^- 1=31. 



HaUoI-iis-^,and(-J)'=li 



8" 6 
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hence «..| + ^=3i + l 

121^ 
. ■" 36 • 

1_ 11 
11 1 

=2 or -1|. Anfl. 
Ex.6. Solve 6a;- 2a:»= 2, 

Bearranging the equation, we have - 2as' + 5i6= 2 ; 
and, diyiding by - 2, aJ_^=:-l. 



„ „ , 6 . 5 ^, / 6\« 25 
Halfof.-ifl.j.and(^-^)=jg, 

„ , 605 26 - 25 
Hence- as' 1- ^ — =— 1+-?— 



,•, SB- /=±-r 



16 

5 8 
4' 



5^3 „ 1 , 

aj=j±j=2 or g. Ana, 



EXEACISE XVII, 

Solve the following equations : 
1, aja=81. 2. ar»=144. 3. 7a?2=847. 

4. I2a?2=108, 5. 2^-72=0, 6. 6«3-i25 = 0. 

6—2 
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»• 4 2 * 



= 0. 



10. 


|(7a^+5a?)-^(a^+^)= 


3^ 
-2' 




11. 


aj« + 6a?=16. 


12. 


iB» + 10a?=39. 


13. 


aj2+l4aj=15. 


14. 


aj2+20a?=96. 


15. 


^+4a?=32. 


16. 


aja+4a?=140. 


17. 


aj2+2a?=15. 


18. 


fl?*+2a?=63. 


19. 


a?2+48a?=580. 


20. 


a^+ 100a? =2400. 


21. 


aj»-12a?=2a 


22. 


«»-6a?=27. 


23. 


aj2-2a?=24. 


24. 


fl?*-2a?=0. 


25. 


aja-6^=-6. 


26. 


aj«-8fl?=-12. 


27. 


^-20a:=-36. 


28. 


aja-84a?=-243. 


29. 


aj* + 96a?=-95. 


30. 


aja+42a?=-320. 


31. 


aj2+7a?=18. 


32. 


aj2+3j?=lo. 


33. 


aj2+5a?=24. 


34. 


a.2+9ii?=70. 


35. 


aj2- 11^=26. 


36. 


aj2-.21d7=100. 


37. 


aj2+a?=20. 


3& 


^+a?=156. 


39. 


. aj2-13a?=-22. 


40. 


iB»-53a?=-150. 

• 


41. 


3;»"+6a?=24. 


42. 


8aj8+24a?=32. 


43. 


10aj2+40a?=60. 


44. 


9a?3+189a?=900. 


45. 


12a;2»i2>r=24. 


46. 


«a + 6a?-16=0. 


47. 


a^+ 10^-75=0. 


4a 


aj8+9a?-22=0. 


49. 


aja-7^+12=0. 


50. 


aj2-6a?-66=0. 


51. 




52. 


-ra+|a?=87. 
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53. a^+^=23. M. «»+^=61f 

4 O 

65. a;2+??=l7i 66. «a-f=34i. 

67. 3«'+^=14. 68. 6a;* + 3a? =92. 

69. 12a^+7a?=62. 60. 9iB'~6a?=24. 

61. -a^+5a?=6. 62. -«>+S«=-4, 

63. 7a? + a^=30. 64. 40 + 6a?+2«a=76. 

66. 2fl?+ll + 6a?«=316. 66. 4aj3+7a?=8«a^.3^+5^ 

67. 7a?>+9=6a?'+2a?+49. 68. &c2=6«3+ 3^5+2. 

69. 6a?+16=10a^. 70. 14a?-ll = 2a;»+20a?-7. 

71. ^+^ = ^(^+2). 72. 20^2+3^4.5=3^ + 4^^1^ 

73. 28-8af=3a^. 74. ^=9+|. 

75. |(,^-af)-l(2a;»-3)=^. 

76. i(a?-2)-^(a^-6a?)=a^-7. 

77. ^-^(3;^-6a?)-ar-lJ. 

78. ^(4a»»-3)-i(a^-2a?)=^-i. 

79. j(«3-2a») + (3-10«)ar=?(4-16a?)-|. 
9i»8-l « 



80. 



^ j(l + 9a?)=a^-a?-l}. 
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exbboisb xyiii. 
Miscellaneous Examples. 

1. If a=2, 5=1, c=0, <f =3, find the value of 

€tbe-¥abd"acd-k-2at^-\-d\ 

2. Add together 

7a?-6y+42r, 2y-^x-l\z, 3a?+5;2r-y, 6x^^y^z. 

3. From 6a-35+6c take 2a+56-4c. 

4. Midtiply 6a3+6a«&-4a&2+353 by a«-2a&+&2^ 

6. Divide^?*— 3a?5+2flj'-d?+l bya?— 1. 

6. Divide a^o-a? by «^- 1. 

7. Find the square root of 

^-4a?5+10^-12a?8+9«». 

8. Simplify 2a^+3aa-[7a»-2(6a-a3)-4(a«-3a)]. 

9. Solve the equation — — = a? — ij. 

4 o 

10. Find a number such that if 32 be added to its 
double, the result will be ten times the original number. 

11. If a=Oy 5 = 1, (;=2, ^=4, find the numerical value 
of a6c+36crf+2&\f+3crf'. 

12. Add together 12a3+ 6a' + a- 10, a? + 4a -12, 
6a2+7a, and 2a*+a+9. 

13. From 4a'-3a^+2a6"+9 take «»-««& -305* -5*. 

14. Multiply «8+3aj*-3a?-2 by «8-2a?+4. 

15. Divide 6a' + 5a& - 4&> by 3a + 4&. 

16. Divide «*-y« by a!"+ajy+^. 
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17. Extract the square root of 

18. Solye the eqiiations : 

^^^8 6 " 16 120' 
(ii) 7^5+4(6-4?)= 114?-12. 

19. Sohre the equations : 

3^6"^' 9 10"^* 

20. Find the square root of 60902416. 

21. If a=4, b=e, e=Bf find the value of 

12a-3&+&<J~a2; 
, - 2a+3c . c2_j« a-k-b + e 
«^«<>^^ . -26~+6T^ 3~- 

22. Add together 1a^ - 2a% + Zdtt^ + W, 
lla'&-2aJ2+263^ -10a^-10&3, and lla^-2a^-l^. 

23. Subtract 

7a^-Za^ + 5a!^-6y^ from 9fl?'-2;»V+4y8, 

24 Multiply Zc^ - 2a*^ - 4^ by 2a« - 7flw? + ^. 

25. Divide 2a?3+3a?2-2ir-3 by ar*-l 

26. Divide a^+2a3+ 1 by a^-h2a+h 

27. Extract the square root of 
100^-140^+ 129;i?*-116iB3+58^-.24a?+9. 

28. Solve the equations : 

(i) ^+|(a;-7)— J-(2a?-3)=10; 

(li) 2^^+14=18; 2J^+16 = 19. 
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29. Find the number whose fifth part exceeds its 
eighth part by 7J. 

« 

30. Solve 

34?-y+j2?«17, 6a?+3y-^2;8r=10, *!af+4y^6z=Z. 

31. If a=3, 6=6, c=7, d=l, «=0, find the value of 

2a^+Zabe'-4cd^-5ah-b^d. 

32. Add together 3a^+^-2y;2r-;2f*, 2ajy-3y'+3y2f, 

and 2;2?2-4a;2.2;|^ + y8 

■ 

33. From 2a' - Sdb^ + 2 W subtract a« - 2a^ + a6" + 455. 

34. Multiply 3a8-4a5+26» by 2a2-4a6-35«. 

35. Divide 6^-17«3-22aj8+26a?+7 by 2a?- 7. 

36. Multiply a'+2a5+68-c' by a>-2a5+6»-c2, and 
divide the product by a*— &^ + 2&<5— (^. 

37. Extract the square root of 

16 - 8a + a^ + 40a^ - 10a* + 26a« 

38. Solve the following equations : 

,.v 7j?+2 ,^ 3a? 3a?+13 17^ 

» -IT- ^2"T = — 5 T-^ 

,..x 17a?-69y=-103 } 
^"^ 14a?-13y=-41 i* 

39. Simplify 
6^+22^»-[34fa-2{ii;3-32^a+4(y«-;8*)}+flf|. 

^^- ^^^^^ 120^3 +1^!fl!tl- 21 ^ ^^^^^ ^"""' 
41. If a=3, 5=4, <j=5, ef =0, find the value of 

(i) 4a«+6&« + 3a&; 

(ii) da^-(<^'-b^ + Z{abd+l^. 
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42. Add together 3a:'-2a^+y', Za?y-2xy^ + Zifi, 
2«8-3«V> and ar^-4y'. 

43. Simplify 12a-[4a+{3a-2&-(46-6a)}]. 

44. Multiply 2a;8-3iFy+ 6j^ by 2«>+3ajy-6y'. 

46. Divide 6«*-23«8+13a;2+22a?-.8 by 3a;2-7a?+2. 

46. Divide a«-ft» by a»-2a^+2a&»-53. 

47. From the sam of 2afl+4a*a-cfi, 2aa^+Za^t and 
afl'-cufi'-aaf^ take the difference between ^+300^+^^ 
and afi—c^. 

4& Simplify 

4«8-3«»-{2«8-3(2flr+6) + 2(7«'-6?^)}. 

49. Solve the following equations : 

(i) 5^^-.-^=36; 

50. A contribution of £\29 was raised by A^ By and C 
A gave £15 more than B^ and ^ gave j£21 more than C : 
what did A give ? 

61. If a«2, 5=5, c=8, rf=0, find the value of 

4a& — 7a<?— oft* + 20^ + cdl 

62. Subtract 

7a*-3a6+3a<?-&* from lla^-3aft-3ac+26". 

53. Multiply 2a8 - 2a^ - 4a&a + 6^ by 2a»- od + 3&1 
64. Divide l-6ii^+6^ by l-2a?+aj3. 
55. Simplify 

2[4;»-.3(a?-l) + 6]-3[«2-{a?-.2(a^-l)} + 2d?]. 
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HQ. Solve the equation ^ (a?-2) - j^ (2 - a?) =- ^ • 

67. Solve the equations 

3a?-2y=ll ) 

58. Find the square root of 
9a* -12a3& + 22a2&2« 12^53 +9&* and of 316743-84. 

69. Find the g.cm of ^x^-x-ZQ and 6aj*-29«+ 9. 

60. A father is twice as old as his son ; 20 years ago 
he was four times as old. Find the son's age. 

61. Add together 3a»+4a6+6ca-6&tf-8&»+2a<5, 
3&2-4(K5-3a&+c2-6a2, and 2a2-6c"+6J»-a5+66tf+2ac. 

62. Multiply <»2 + 2a^-3y^ by a^~5xy + 4^i and 
a*+a'+a^+a+l by a-1. 

63. Divide 
12a*-26a^-8a«68+10aft8-8&* by 3a*-2a5+6'. 

64. Simplify 
{2a8-.(3a6-&2)}_(«2_(4^+j»)j4.{268-(a2-a6)}. 

65. Solve the equations : 

... „ 6«-4 _ 1-2* 
(,) 2x ^=7--^; 

«^ »«duoe gj,|g^=gj:^ to its lowest torma. 

67. FindtheL.o.M. of 

3«8-6«>-3^+6 and 3a^-8aj»-j?+10. 
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68. Solve 
a?+2y+34f=17, 2a?-3y+4r=0, 3«+y-5;2r=-15. 

69.- Divide 84 into two parts, such that twice the 
greater shall be equal to five times the less. 

70. Find two numbers, such that the greater and twice 
the less amount to 24, and the less and twice the greater 
amount to 27. 

71. Add together 

3«»+4aaj"+2a«aT+6a3, -17i»'+19(M7a-l6a«* + 8a5, 
-13flWJ»-27a^+18a3. 

72. Prom 3aj* + acy-y^ takethe8um.of -aj"-3ajy+3y8 
and 3«' + 4xy - 6y". 

73. Multiply a«+2a-l by a«-a+l ; and 

9a2-3a&+68-6a-26+4by3a+6+2. 

74. Divide 6a'- 16a6 + 85^ by 2a-46 ; and 

4a?V+ 1 by 2ajV'-2fl?y+l. 

75. Find the square root of 

flj«-4^+&cV*-10afV+8^-*«y'+y'- 

' 76. Solve the equations 

7a?-3y+8=a?-l ) 
347+5y-10 = 4y+3 j • 

77. Solve 

2x+3p+4z=l, Zx+4y+6z=2, 4.i? + 5y+2f=8. 

78. Find the square root of '0002 to 5 places of 
decimals. 

79. £500 was divided between A and B, so that 
one-fifth of A's share was equal to one-third of B*b : how 
much did each receive ? 
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80. The length of a room is double its breadth ; if the 
breadth be increased by 9 ft., and the length diminished by 
10 ft., the area I'f^ill remain unchanged : find the length of 
the room. 

81. If a =6,5=3, c=l,rf= 0, find the numerical value of 

"T^"** 10 2 4h-Qd ' 

82. Multiply a^ - Ga^ft - 5ab^ by 3a« - ab. 

83. Find the cube ofa^- 5y, 

84. Fmd the square root of 4a* - 12a3 + 13a2 - 6a +1. 

85. Simplify 
a»-3(4a'-3a5+&')-6{&'-2(aa-a5)-3a2>}. 

86. Find the G.O.M. of Za/^-6x^2 and Sa^-4cX^-hl; 
also find their L.O.M. 

87. Solve the equations : 
/•\ ^+2_ a?-2 a?-l , 

W T""""2 T' 

(ii) 6a?+2y=16, 7^-3y=6; 

(iii) -tfr+y+;2f=-5, -a-y+z=-25, CDA-y+z^Zo. 

88. Find the fpurth root of 23*4256. 

^aj*— lla;^4-10 

90. Find the difference between 

^«4.j2^.^and(a+5 + c)', 
when a=l, 5=2, c=4. 

91. Add together Za^-^lx^-Zxy^ + y^^ ^fSy^t 
4^-8«'y2 + y», and 1ajh/+y^+UxyK 
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92. Subtract 7a%»-3a«ft«+4a6-7 from 

9a3&8+a2&2.^_2. 

93. Multiply Ta^ - 3a& + 21^ by 2a2 - 4a5 - 36* 

94 Diyide a*+4aS6 + 6a^2+4a6»+&* by a»+2a6+5« 

95. Divide 64a«-<a?" by 2a- ^. 

96. Simplify aja-[(a?-y)2-{(d?-y-;»)«-(;8f-a?)»}] when 
d7=5, y=3, ;2f=l. 

97. Find the square root of 

fl'+4a^+2tf*+9a'-4a+4. 

98. Solve the equations : 

(i) (a?-3)(5-d?)+(a^-.6)(a?+7)-2(3a?-ll)+22=0; 

(ii) «-i(a?-2)=^(d?+23)-i(10+a?). 

99. Solve 

(i) ^ = ^. 2*-|=7; 

(ii) «+2y-3;2f=l, a»-y+4r=2, &»+4y-7^=6. 

100. In a certain number of two digits, the digit in the 
units' place is less than the other by 3, and the number 
itself exceeds six times the sum of its digits by 7: find it. 

101. Multiply 9a;2.3^+j^ by 3^.2iry^j^^ 

. 102. Divide Za^-¥^aoi^-^^x-^^ by x-¥2a. 

lOa Simplify 

a»-(a2+7a)-{a3-2(3a+l)}+{a3-(a+7)}. 

104. Find the g.o.m. of 2ay2+d7-6 and 8^-26^+21««; 
find also the L.O.M. of the same two expressions. 

me Ti A ^ 12^-3a:S_8^+2ar , .. , _. , 

106. Reduce g^ 3^^^,^^^^ to Its lowest termg. 

106. Extract to five decimal places the square root of 30. 
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107. Solve the equations : 

(i) 12a?+6(7-8a?)=6(9«+3)-783; 

.... a?+9 3a?-6 ^ 2a? 
W -4 6-^=3-y; 

(ill) 14^1? + 9y = 166, 7^+2y=68. 

108. Solve 

&i?-2y-ay=l, «-6y+4;2f=9, 74?+y— 6;2f=14. 

109. A contribution of £125 was raised by Ay B, and 
C: A gave twice as much as B, and B gave j£15 more than 
C: what did each give t 

110. Solve i»2 +16-1. = 105. 

111. If A = 9, & = 7, and <; = 1, find the difference between 
db-l^+ac-l and 3(6c+ac-7). 

112. Subtract 

2a;5-8a;V+ 13^-^3 from SajS-SoyV-^+y'. 

113. Multiply Sa^-la^-lhj Sa^-\- 7a? +6. 

114. Divide 9a»-31a8-22a«+19a+l0 by 3a«+7a+6. 

116. Find the square root of 

aP-4a»+ 10a*-20a3+26a2-24a+16. 

116. Solve the equation 3(a?-4) + 7a?=18+4a?. 

^m 1 /B 

117. Solve the equation -^ + «= l^f -7 • 

6aj' + 3*B* 2a? 1 

118. Reduce -^ . ^ -o — j-n—r- to its lowest tenna, 

1 2a?* - 9a?* — 4^2 + 3j? 

119. Extract the fourth root of '0016. 

120. Solve 0?* + 16a? + 26 = 0. 

121. Add together 

6a + 76-3c+<f, 2c-6&-lla+8<^ 3<J-26-10<f+7fl. 
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12Z Subtract &»'-3«y + 2y»-lly4f+a?2f from 

123. Multiply a* + 62 -c* by a»- 68+ A 

124. Dinde a?*-12«'+60^-84a;+46 by jp»-&p+9. 

125. Solve the equation : 

fl?+l fl?+3 _^ 1, „. 
—-+-^=16-3(^+2). 

126. Solve 

3a?+5y-6=0, ai?-;8f+3=0, 3y+2;«?-14=0. 

127. Solve2a:'+7a?=39. 

128. Find the l.o.m. of 

2;b*+J7-3, 2a?2-9^+7, and 3«>-4fl?+l. 

129. Simplify 5^ - 3 [2^ + 9y - 2 (SiC - 4 (y- x)}\ 

130. Reduce g^~ J'^ to lowest terms. 

131. Subtract the sum of 

5a'-3a+2, 3a-6a'+7, 3+4a'-4a«, from 6-2a«-a+2rt3 

132. Multiply a* - ^a^a^ - 6aj« by 2a» + ^a^x -Aa^. 

133. Divide 2430^- H^ by 3a - 6*. 

134 Extract the square root of 

l + 4^+ac* + 6a;'-4«5 + a?«. 

135. Extract the square root of l*36i. 

136. Find the 6.O.M. of 
4(;B3-4a:«+9a?-10) and 6(aj3 + 2aJ»-3* + 20). 

137. Find the square root of 635191209. 
13a Solve ^+1^=15, Ax^^^\\. 

139. Solve 
4a?4-y-3;2f = 15, 7^+3y-4;2rc36, «-5y = -15. 
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140. Solve 6a^-9>x=2\. 

141. Ifa=3, &=2, c=l,rf=0, find the value of 

142. Divide Z2a^ + 243y« by ^r + 3y. 

143. Extract tke square root of 

16ai»-24ai«&+ 26aW- 12a^6»+4a*6*. 

144. Extract the square root of '00537. 

145. Solve the equations : 

(i) 3(a?-3)-2(d?-2)+a?-l=fl?+3 + 2(a?+2) 

+ 3(j?+l); 
,... 2^+7 9^-8 07-11 
(") -7"-Il~ = -2-'- 

146. Solve : 

147. Solve a?+2y=7, y+24?=2, 3a?+2y=;2f-l. 
14a Solve «» + 2&C = - 100. 

149. Divide 52 into two parts, so that the first may 
exceed twice the second by 4. 

150. Two competitors, A and B, start in a walking 
race : four of A*% strides exceed three of ^s by two feet, 
and A takes seven steps while B takes six : the race ends 
in a dead heat. Find the length of A*% stride. 

151. If a=^0, 5=1, 6=2, (^=4, d=:8, find the numerical 

value of 

ad-^le y-i-2c^ ad*+(^e 

e ^ d ^ 3rf • 

152. Divide «'-y"-«*+2y4f by «-y+;r. 
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153. Find the cube of 2x-5yK 

154. Solve 

155. Solve 

3x-^2y-z=20, 2a?+3y + 62f=60, a?-y+6;8r=36. 

156. Find the ii.o.M. of 

6x^-h1x-Z and 12aj*+16a?-3. 

157. Simplify 2(a-6)-{a+[5-2(a-&)]}. 

158. Divide 150 into two parts such that if one be 
divided by 23 and the other by 27, the sum of the two 
quotients may be 6. 

159. Find a number of two digits whose sum is 13, 
such that if 11 be added to the number, the places of tho 
digits will be reversed. 

160. Find the difference between a^-^y^+z^ and the 
square of a-y+z. 

161. Divide a^+eij^-t^+Sabe by a+25-c. 

162. Find the square root of 2910436. 

163. Find the fourth root of 

164. Simplify a-[6-{2a-3(6-a)+/;}]. 
166. Solve the equations : 

(i) i(2^-3)-|(a?+6)=|-5; 

^"^ 3 5 2 3 • 

D.A. 7 
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166. Solve 

167. Reduce 32^ff:I:4^!5J to its lowest terms. 

168. Find the L.O.M. of 
ic*-2a:»-3a:2+6a? and aV-2aV-5<fa?+10a*. 

169. Solve5a^'+4 = 12:F. 

170. A bill of £3. 7«. was paid with florins and half- 
crowns ; if shillings had been used instead of half-crowns 
the whole number of coins used would have been 56 : find 
the number of half-crowns. 

171. If a = 3, & = 2, c=l, <f=0, find the value of 

(i) a«-2a»6 + 3a(r»-46c<^-l-c3; 

,... 2a + & 2& + 2C a+c 
(ii) —. + -T"- 

172. Add up 

13;r'-14ajy-y2, 54^-94.«-y», lly*Sx^-l5xy, 

10a?^-l-24ay-3^'. 

173. Find the ao,K. of 

6{a^''l0x' + l7x+l2) and 4x(2ai^-l9a^+21af-k'20). 

174. Solve the equations : 

(i) 2(a:-3)-5(a?-4)=a?-6; 

(°) 2 3^ = -^- 

175. Extract the square root of 

ic* - ea^ + 26a: V - 48aryS + 64y« 

176. Find the time between 8 and 9 o'clock when the 
boi|r and minute hands of a clock are at right angles. 
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177. Extract the square root of 746841^4. 

178. Divide a^ - Sly* by 4?- 3y. 

179. Solve the following equations : 

,.. fl?+9 Zx-Q ^ 2x 
« -4 6-=3-T5 

(ii) ?^+3*=2y-6, y±3 + iff =2^-8. 

180. Solve 

4x-5y-h2z=6, 2x-h3y-z=20, 7^-4y+3-2r = 35. 

181. Divide a?"-2aiy+y*-4r« by x-y-^z. 

182. Shew that {(a + 6)» + 5^} - {(a - 6)« + 5»} = 4a5. 

183. Prove that if a=3, ^ - ^^^ is equal to ^ ; 

and prove the same thing if a= -|=. 

184. Solve the equation : 

a?--4 2a?-6 3a?-ll ^, 

185. Solve 

2a?-5 3y-l . 2y+9 ., . ,„, 

186. Multiply 
fl^+4tf+9c'+2a&+3flk?-6&c by o-26-3<:. 

187. Divide**— 4a?y3+3y4by ir8-2«y+y^ 

188. A fanner bought 12 cows and 20 sheep for £335 ; 
he afterwards bought 10 cows and 26 sheep for the same 
sum, paying £1 each more for the cows, and 15«. each more 
for the sheep. Find what each cow and sheep of the first 
set cost. 

7-2 
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" 189. PindtheL.o.M.ofa:3».i and«"4-«-2. 

190. Solve --;^ = -3-+g-i. 

191. If a^Zi what is the difference between a^ and 4a ? 
What is the result of adding se^ and Zsfl together 1 What of 
adding ^ and 3^ ? 

192. Divide a*+4&* by a«+2a6+26». 

193. Find the square root of '001817939044. 

194. Simplify 
15a-{3a-2(ll6+6c)+5a-3(2c-a-46)}, 

195. Solve the equations : 

(i) 6(5a?-3)-(26a?-63) + 8(8a?-ll)=10(6«-4) + 6 ; 

W 3 -^' 4 3"'6* 

196. Solve 

&i?+4y-34r=6, a?+3y-;y=7, 44?-52^+4;2f=8. 

197. Solve — g— = -g- . 

198. Find the G.O.M. of 

(3aj8-12)y and 6yH«'-2«'+6«-10). 

199. ^ has five times as much money as B\ he paid B 
£\. 3«. and then had only twice as much : how much had. A 
at first ? 

200. A man bought some tea of two sorts, 3 lbs. of the 
first costing as much as 4 lbs. of the second, while 9 lbs. of 
the first and 8 lbs. of the second together cost ^2. 5«.: what 
was the price of each per lb. ? 
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-16. 


12. 
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142. 


41. -586. 
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45. 235. 


46. -209. 


47. 


-28. 


4a 
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25J. 


''' h^ 
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12 


55. 


270. 


6^. 


36A. 
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Ex. IL 
1. 164'-4y+10. 3. 8a*+19a. 

5. -14«3-8y«+24?». 7. 38a-66 + rf+eA 

9. 13aj8-5a?+6. 11. l^-^^of^-^-Sx-^-b. 

13. , 20a'+ll62+2c*-46c + 12ca+2a6. 

15. -6a«+166'+4<^-&c-10ca, 

17. 13«" + 13y" - Zz^ + 2y;2f + lOjjy. 

19. -16a»+6a26-lla6*+l66'. 21. 0. 

22. a?-2a'&+66'+26*(J-6«3. 

23. 5 + 16a?-«3+aj3+7iC*. 

24. -4^ + 5arV+12^2/*-^' 

26. 5a:*. 26. 3a*+15a3-f lla«+14a-13. 

27. 16J78 + 12«V+^^-^3^-4y«;jr. 28. 2a6c-ac". 
29. 2a*-2a24«+4flwj8+j:8-13. 30. 0. 

Ex. III. 
1. lla+26 + c+3. 3. 7a+ft+c+14dl 

5. «»+2«*y+6a?y*» 7. 12a«+32ft"+6c»-26^. 

9. -o"+m«4-6c»+21. 11. 3a + 156 + 12c -20. 

13. «»-6«V + 4a^' + 2y'. 

15. 4a«+156»+7c"-26<:+6a&. 

17. -.7a«+ 176" + 16c«-4«i+ lla6. 

la. «»+lly'-2««+4«»y + 74r«a?-4i»y4r. 
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21. 6fl?+3a^-9a + ll. 23. 2a^4-2«V-3aJy*-y'. 

25. -2a;*+13d7«y-.7«3y24.3;py_22^. 

27. 4ic"-16a?+64. 29. 16^-8a;V-4aV-2j^. 

31. d3.^2a26-6a&«+25s. 

33. - \Za^ - 6a*6 + 2a3&2 + 70^4 _ 26*. 



35. -Za^. 

37. -3a*^-8aj'. 

39. 14a?-7. 



36. 6;c5_6j4_o^_6, 

38. a*-8a9a?-6aV+3ai»5+4^. 
40. sfi+jfiy\ 

Ex. IV. 



1. &r«, 2. -Sj?^. 3. -15a» 4. 42a7. 
5. 28a76«. 6. -A^a^^ 7. -24a?6^. 

9. 16a3&8. 10. 28ajVx;*. 

12. -20a'a^. 13. -ISajV-^. 

15. -280^63^;?. 16. UiOt^cai^z*. 
la -2:i:*'^/8. 19^ _^^. 

21. 16aj«-25^+15d^. 



8. 24a7&8c5. 

11. 15a36«. 

14. 10a*63^<f. 

17. 2a56^. 



20. Zoj^z, 

22. -564?^+48aJ«+72a?*. 

23. 30a?-42a^-48a*+30al 

24. -7&*-666*+4968-776» + 36&. 

25. 18a^-30a5-12&. 

26. 24a?«»- 21a6aj3+ 18a***- 16(i?u:«+ 21aV. 

27. -16aJ8yi*+14aV-8«y+6ajy« 
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28. 24a7&3-21a^*+ 18a5&5_21a5ft4^+27a*65<; + 3aJ^c«. 

29. -45irV;2;«+35icy«« + 20a?2yV. 

30. 28aW-36a'^c8 + 48a36«(.-8-28&*c». 

31. 4a^+8a5 + 352. 32. 12^7' + 17^+62^. 

3a 20y«-38y;2?+14^». 34. o»-6'. 35. a?*-y*. 

36. 6a3+7a2-10a+25. 37. 16aj3+32^+7a?-12. 

38. 4a^-7a?y2+3y3. 39. SaJ^+oS. 

40. 21a3-29a2+i9a-6. 41. 6a?3-29a:* + 37«-5. 

42. a?3-a3. 43. 4^-14&ic2+186»a?-965. 

44. 12;c* - 29a?3 + 9;»2 + 25« - 25. 

45. 6a*+a3-29a*+27a-9. 

46. 16a* + 16^36 - 30a«d2- I3a53 + 20&*. 

47. 8y*+66y3-176V-6&3y+9&*. 48. x^-k-ijfi. 

49. 9a;5-13;FV + 144rV-26a:V + 63a^-48y\ 

50. o3j3_i. 51. 6a7*-13aj3+8a?' + 7^-20. 
62. 4a;*- 10aj8- 19^ -17^-12. 

6a 6a*+6a3-5a*-13a-a 

54. 14y*-362^+y2-9. 55. y*+i6y«+256. 

66. 68-25*+ 1. 67. a8-a«-13a*+lla^-2. 

68. ari2~&c«+16. 59. 6yi^+62/»+3y«-19y3-15. 

60. 6a*-17aS6 + l7a«6«-6a&3-66». 

61. 8a?* - 22flw;S _ ^a^^ \-l\a^x- 5a*. 

62. 10a?*-7J?V-36a^'-10ajy3+8y*. 
6a 6y8-136*2(f«+66V+46V-2&8. 
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64. tfi-^sE^—xy^-y^, 

65. a«-2a*6-16a&*+3265. 

66. 4r«-6a?*-6«*4-17a?-12. 

67. 9a«+6a*-6a*-4a'+9a'4-3a-2. 

68. 6^-24?V-9«V-|^. 

69. 2««-3<M^-9olB*+4a5a?+6a«, 

70. aB«-5a?*-4«*+10«3+&»-16. 

71. 2iB'-3aa^-2a«aj«+3a3a;*+2a*a:3-3o*^-4fl^a? + 6a'. 

72. «*-6^+«3+8«-4. 

73: 2iB'-3aJ«-aj«-4a?*+6i'+8a^-9a?-3. 

74. a8-3fl^+flW+2a*&*-3a^+ad'-6P. 

75. aif-2a%(;+a*W+a2W-&3cS. 

76. a9 + 554-c?-3a&c 

77. a?-63-c»-3a5c 

7a a?*+2a?V'-8y*-18y»;»«-94^. 

79. a?-6'+27+9a6. 80. ^-{-^ly^-^s^-lSxyz. 

81. a«+2aJ+68. 82. 4a?*+12^+^. 

83. 9jj8-24aa?+16a«. 84. 16y'-406y+26«>». 

85. <^4-6'+c*+2a5+2a<;+26c 

86. ^^&BS+17«"-24a;+16. 

87. a»+3a«&+3aft*+6«. 

8a aB3«36^+54iy2.27y». 

89. «*-4«V+6d7V-4aJ^+^. 

90. 16a*+160a'6+600a?&>+1000a6«+62d&*. 
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Ex. V. 

1. ia^. 2. 3a*. 3. "'if. 4. -3/. 

6. 4a;'. 6. ^. 7. 36". a -I3a'6«?. 

9. a^lfi. 10. -3y4r. 11. 24^8- 3* -f 4. 

12. «*-4a?+5. 13. - 2^8-1- 32^ -4i^*. 

14. 2a'-3a+l. 15. 66*-66 + 4. 

16. 3a*6"-2a%-l. 17. a;3+13a:»y-12jjy2+ioy3. 

18. -2aj5-&i;V-10a?2/*. 19. 3a*-2a«52_4&*. 

20. 3ac-2&3c8+a*6*. 21. ^+10. 

22. y+10. 23. a?+ll. 24. a-lO. 

25. a-4. 26. a-7» 27. «+ia 

28. a? -4. 29. x-Zy. 30. 3a -6. 

31. d!"-4j?+6. 32. «"-7«-8. 33L a*-6a+6. 

34. o'+7a-6. 35. 2y2-10y-.6. 

36. a^-2xy+y^. 37. x^-4aa+4al 

38. 3«2-6j;y-4y». 39. a?3-6a!3+3a-4. 

40. 2a;3+3^2y-.4;py«.^5y3^ 41, 2^+5d?+4. 

42. 3a;2-4j^-3. 43. 6ir8-2a? + 3. 

44. 22/*-6y-4. 45. 3a'-6a-5. 

46. x^—Zxy-y*. 47. a?*- Soar- 6a*. 

48. 2a»--4a*-55*. 49. y'-2fty+6«. 

50. «*-2j;y+4y». 51. 2a*+3aft + 5**. 

52. a«+2a5 + &». 6a 2«"-5ac-2a«. 

64. 3jr«+2;ry-3y*. 55. 2jp*-3«y-^. 
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6Q. 2x*-5xy-5y\ 67. 2a^-5db-Zb?, 

58. 34?' + 2a;c + 2a2 69. x^-.5x^-2x+l. 

60. a^-2x^+Zxy^-y^. 61. a-&. 

62. 2x-^Zy. 63. a"-a5+6l 64. a^+oft+ft". 

66. 9dr^+6aa?+4a". 66. 8a3+12a26 + 18a6'+2763. 

67. 8a3-i2a26+18aZ^-27&'. 68. a?* + 2j?V+4y*. 
69. a?+4. . 70. y-X 71. a^^xy-k-y\ 
72. oa-4a+16. 73. a*+a2&*+&*. 
74. ai^-^a^-^ary^+y^. . 75. a3-8&3. 

76. j?*+ajV-<«^-y*- 77. «*-2a3+8a-16» 

78. a!»-3a?-l. 79. a!»-2j?+4. 

80. 2a?2-6*+5. 81. 3^-6:c-3. 

82. sfi-ahf+a^i^^x^^-'sf^. 

8a iK^-23^+2xy*-y^. 

84. aB/^+x^+xY+^+y*' 85' a^''2ay+y\ 

86. « + & + (?. 87. a'+&2 + c2_^.-a<;-&c. 

88. a2^46^+c2+2a5-a<; + 2i>c. 89. a-6+c. 

90. a«-2a6 + &2-ca. 

Ex. VI. 

1. 3a. 2. 4a2&. 3. 6a3&V. 4. 9a*&3cV. 

5. 12a!2/3^*. 6. 10;cy«^» 7. 8a«3^. 

8. oS&*^. 9. 5a^a^y^l 10. lla6^a?V^» 

11. ^+4. 12. aJ^-f-lO. 13. a3 + 6. 
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14. 3a +2. 16. ia^x-^txi, 

11. 6^-7. 18. 6a3-6. 
20. 12a62-9. 21. la^z-'^\ 
23. lai^-WyzK 24. 2- 7a?. 
4-3« 



26. 



29. 






27. 



4a?-7a;V* 

31. l + ar+2a:", 

34. 4d?2+2d?+l. 

36. 6a»+3a-l. 

38. ll + 3^-6a:«2/«. 

40. 9a*+a2&-46». 

42. 8-124^8-90^. 

44. a^-Sa-i. 

46. afi-da^A-l. 

48. 8-4iC+4y«. 



l-9o?« 
3-6aiy2* 

30. ^^'^^^^ 



IS. 11^4- 3ic«, 

19. 10a*-3. 

22. 6a62-2c». 

25. l-3aaj^. 

6a-3an/z 
* 7c- 2^ 



32. i»2«2a?-L 33, ««+«+l. 

37. 3a*-7a"+2. 

39. 4-3aft2+2aV. 
41. 2a?2+6a?-9. 
4a «*-7a?-9. 

46. o^-2irS-9. 

47. 4-3&4-C. 

49. \-^x-^a^-\-a^. 



60. €fi'^2o^x^a^a^-\-as^. 61. af»+2^-ajy«+2y». 

52. 8aP-8«*6 + 6a262-4&s. 

63. 2-2;jjy24.8^_8^^ 

64. aj8-a^+aj*y*-ajV^+^. 

56. a*-2a?6 + 3a63-&*. 66. «»-jV4-ai!y*-3y5. 

67. a+&. 68. 2aj+a 69. 3aj"-y. 

60. 2a-&3. 61. 2-6a. 62. l4-4a:V. 

63. a-&. 64. a?-2. 
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Ex. VII. 



1. 


26. 


2. 


16. 


a 


27. 


4. 21. 


& 


29. 


& 


35. 


7. 


47. 


a 51. 


9. 


72. 


10. 


93. 


11. 


59. 


12. 7a 


13. 


62, 


14. 


113. 


16. 


122. 


16. 307. 


17. 


173. 


la 


216. 


19. 


5ia 


20. 619. 


21. 


704. 


22. 


812. 


2a 


971. 


24. 2092. 


2& 


2307. 




26. 


5062. 


27. 


7ooa 


2a 


210-6. 




29. 


7804. 


"30. 


702-4. 


31. 


1500-1. 




32. 


2-1075. 


3a 


18-225. 


34. 


42638. 




35. 


7641-6. 


36. 


7*062. 


37. 


609-3. 




3a 


26-20a 


39. 


14-7021. 


40. 


703001. 




41. 


-5. 


42. 


•09. 


43. 


•08944.. « 




44. 


•77469.... 


45. 


-002. 


46. 


-00632.... 




47. 


•28284... 


4a 


•70710.... 


49. 


•31622.... 






60. 31-62277.... 




51. 


1-58110.... 




62. 18-03884... , 




53. 


2-21359... 


. 




54. 7-12046.... 




55. 


9-01387.... 




56. -13. 




67. 2-6'. 


58. 


-006. 




Ex 


69. •46. 
. VIIL 




60. -053, 



1. a-^. 2. 2ic2-21y". a 6a+106-9c. 
4. "O^+^xy-UyK 6. Ua^-ly^-Qs^. 
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6. 9a2-3a&-9ac-c2. 7. 0. 8. -Gar. 

9. -2o\ 10. 10^2+ 7yl 11. 2a +1. 

12. 14a?-6y. 13. 4a;-4y. 14. 9a-llft. 

15. Ux^-4:xy^Zy'. 16. 3^+16:i: + 2. 

17. -7«'+2^y+2^ + 4y2+3. 18. 9^-ll4?+10. 

19. 2a-&-12<j. 20. -%\ 21. -a?. 

22. « + 9. 23. 6x^ + 3^1; -13. 

24. -lla-65 + 6<:. 25. a?+4y-12. 26. -7. 

27. Za-h+c. 28. g^y'^+eay+ll.' 

.29. 2a2 + 3a&-362-&c + 6c". 

SO. 6J?^+4a?y-2y2+32r3. 31. -2a-3. 

32. 3a2+5a + 7. ^3. 6a + 8. 34. -5* + 2y-4r. 

35. 3a-3&-c. 36. a:*-9a7-4. 

37. 3a-66-7<:. 38. 907^-4^:2^. 

39. -7^'-13d«?+5a«. 40. 3a5-14a« + 7a-3. 

41. 26^-27. 42. -3a;'-18a7 + 4. 

43. 3 (a -65 + lie). 44. -3a3+6a2-14a+31. 

45. -39a?2 + 3a? + 66. 46. Ua^-bx+n. 

47. -2^2- 6a +15. 48. Zx' + nxy-lxz'^-^y^. 

49. 3(a*+&2). 50. a(6a«-27a-10). 

61. a?-2a5+ac+3&2+56c+4c». 

62. 3a?2-ary+lla?;2f+3y2-18y«-6^*. 
6a 7Jf'-2xy+24r2f+7y'+6y2f. 

54. g^-5«y + 10y*+y^. 55. a(3a-2). 
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5«. 3 (33a?- 187). 57. a"+&l 68. 0. 

59. 2a(5a3+a«-6a+ll). 

CO. - 40?' + ^j^y-AaT'Z + Zxy^ + Zxyz--^^, 

Ex. IX. 
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Ex. X. 



1. 


4. 2, 40. 3. 18*. 


4 250. 


6. 


120. 6. 100. 7. 231. 


a 40. 


9. 


1^. 10. ^21 ; ^63. 


11. 6a 


12. 


675, 226. 13. ^7. 10*. ; ^42. lOt. 


14. 


£1. 9*.; £1.1*. 15. 48; 


32. 
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18. ^35; £46; ^80. 17. £266. J3«. 4^?. 

18. £8000; £6000; £6000. 19. 140. 

20. 240. 21. 7. 22. 15,25. 

23. 36, 24. 24. 9«. 128. 25. 78, 3. 

26. 102,90. 27. 30. 28. 12. 

29. 42 years, 30. 20. 31. 14 years. 

32. £1. IZi. 3a 60 ; 15. 34. £5. 169, 

35. £6.5#. 36. £160 ; £80; £60. 

37. £175 ; £225 ; £360. 38. £20; £10; £22. 10/?. 

39. £57. 40. 105; 45. 41. 240. 

42. 20. 43. 70; 50. 44. 12; 2. 

45. 13; 21. 46. 84; 60. 47. 46; 24. 

48. £35 ; £43 ; £70. 49. £l7. 10*.; £31. 15*. ; £21. 

50. 96. 51. 40. 52. 15*.; 10.?. 

53. 60. 54. 12 ; 10 ; 6. 55. 1 Rr. 20'. 

66. £525; £975. 57. £25. 58. 10. 

69. 9. 60. 974. 

Ex. XI. 

1. 2; 6. • 2. 5; 7. 3. 12; 3. 

4. 3; 2. 6. 10; a 6. 7; -2. 

7. 4; 5. 8.. 2; 7. 9. 11; -3. 

10. 6; 4. 11. 7;, 5. 12. 20; 25. 

rs. 7; 4. 14. 6; 6. 15. -1; 5. 

16. -2; -13. 17. 10; -17. 18. 5; 0. 

D.A. 8 
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19. 0; -7. 20. 7; -6. 21. 3; -1. 

22. -7; 2. 23. 0;-2. 24. -2; -7. 

25. 1; -1. 26. 6; -1. 27. 10; 7. 

28. 6j 0. 29. 11; 2. 30. 1; 9. 

31. 5; 1, 32. -2; 7. 33. 8; O". 

34. -2; -a 35. 16; 6. 

36. 15; 20. 37. 7; 4. 38. 10; -2. 

39. a; 0. 40. -10; 7. 41. 6; 12. 

42. 6; -3. 43. 6 ; 7. 44. -2; 0. 

45. -2; -8. 46. 11; -1. 47. IJ; 2. 

48. 0; -5. 49. 1; 6. 60. 6; -2. 

61. -1; -1. 62. 12; -la 

53. 4; 0. 64. 12; -50. 



Ex. XII. 

1. 7; 12. 2. 6; 7. 3. 17; 4 

4. £24 ; £12. 5. ^d.] Z^L 6. 12 ; 4. 

7. £2000; £1600. 8. 20 ; 32. 

9. 63; 28. 10. 40; 12. 11. 30; 8. 

12. 20 ; 16. 13. 11 ; 24. 14. 14 miles. 

16. 64. 16. 84. 17. 63. 

18. 232. 19. £2;£2. lOf. 

20. 30 ft. 21. 240; 160. 22. £710. 

23. 42; 30. 24. 9; 7. 25. 60 yds. 

26. 9 ; 7i. 27. £19 ; £41. 2a 30; ^d. 

29. 400; 12#. 30. 162. 
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EX. XIIL 

1. «+l. 2. iP+1. a 3«+4 

4. 6j?+2. 6. 347^+5. 6. a— 1, 

T. oft-i. a ar-a a 7«-5. 

10. aijy-7. 11. ar+8. 12. ^r+l. 

la lla?-l. 14. 120?+ 11. 16. 2a+6. 

16. 4o?-a. 17. 5j?+4. 18. 2*'-«-l. 

19. 2«2+6o?+l. 20. a;*-a»+a 

21. x^'-Zx-b. 22. 2aj*-3o?-l. 23. 2a?«-7. 

24. ap+11. 25. 7o;-l. 26. 2o?-9. 

27. au-4, 28. ar-4. 29. ll4?-2, 

30. 2x-a. 31. ar-7. 32. 12a7-7. 

33. 6a?+4. 34. ar-l. 35. aj'-2a?+a 

36. (2«a-7)o?. 37. 2(0:2+^.2). 

38. 2a?(«'+3o? + l). 39. a?(3j7+7). 
40. ic(j!*-3a?-2). 

Ex. XIV. 

*• 563* • 8a- "*• 72^' 

20&* < .y' <! 2aV 

*• 23?* ^' 2^»' *"• y^ • 

9^ ^;g^ 2l£5 

jO.|^. 11. ^J. 12. ^. 
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iQ ^-3y .. 2a ~ 3ft .^ x-2 

^^' 5+8^- ^ ^^ 2a+3&' ^^' 4^-7' 

ir ^-7 1- 5-^ + 3 Q 7>-l ■ 
£C+7 -Sa?— 7 ^—3 

6^4-3 a?— 7 ;p— 1' 

19. ?=V^.. 20. o^ ^ . 21. 



4^-1 „, a^+4j? + 5 a?2-5a? + 5 

^"^^ 12^+4- ''^' ««4-6ar+4* * x'-a-^l ' 

25 ^"^ 2G ^"-^^^ 27 ^(^-^^^ 

28. ?^. 29. ^. 30. ^. 

3«+2 7a7^y 5a? + l 

31. 4^. 32. .,^+2^^ . 33. ^+3^ + * 



3a?2-4j?* " fl?»-2a?+-4* 2(iC*+2^+"3) 

2^-3 2r7^-3) 3jr + 4 

34. ^ r^^ ^ . 35. A^^— ^. 36. 



3a?-+2^-3' 3^(307-7)* 2^-ii;-l' 

.i7 ^-^^ OQ ^-2a?4-3 g(&P--6) 

"^'•3^+2^' '*^' i^+2a7-3' '*^- ;c(12;c+13)" 

40. .. ?^l-g .. . 41. ^(^-^2) 



3'(4p'' + 2pg-g«)' ' 4;i;'-3a? + 2' 

.« (3^+2^+ 1)« ^« 3a?24-2 

42. . ^ q — ^ • ^ — . 4a. 



2aj2-2i»-3 • a?(4il?-l)' 

a^ + 2a^+2a?+l 2a^-6a:y+8y* 



Ex. XV. 

1. (j:-2y)(a?-42^)2. 2. (a? + 12)(^-7)(.r + 9) 

3. (3a?-4)(6ar-4)(^-l). 4. {2a-5)(x-l){Zx'-4). 
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5. (2^ +3) (a? + 5) (4^1? -1). 6. (^-16y)(a?-7y)(;i:-2^). 

7. (a»-5)(a?+4)(3«8-5a?-2). 

8. («2-4)»(«»-7^+4). 

9. 2(a?-l)(aj8+a7-7)(^^-8a?+16). 

10. (ir-3)(a?«-2)(^-12). 

11. (6;i?-3)(ac+ll)(a»2+7^+7). 

12. (a?+3)(^-4a?+5)(aj8-2a? + 3). 

13. (a?+4)(a?-3)(a?-l)2. 14. (4?-7)(;» + 4)(a?2+2^' + 3). 
16. (^-6)(a?-2)(4a?3-6a?-6). 

16. («+7)(ir-10)(i»"-7^+10). 

17. (3a?-7)(«8-2^+3)(2;c2+5^_3)^ 

18. (a-3)(a+l)(a2+a+l). 

19. {x-l) (6a?-6) (3a^+a?+ 1). 

20. 2ip(2a?+3)(a?-5)(3a?-l). 

21. (6^-l)(4^+l)(6a^+^+l). 

22. a?(2^-l)(2ic2_2^-3)(3^+2;i:-H). 
2a (a'-3a+8)(a2-8a+3)(3a*-8a+l). 

24. (ar+l)(a? + 3)(a^-^+6a?^-6^+6). 

25. (3;»-5)(2aj«-l)(2a?« + «+l). 

26. 6(;i:-2)(a?«4-ai?-l)(a?+l). 

27. (a?-l)(3a?-2)(4aj«-l). 

28. 6(a-2)(a-3)(a»-3a2+2a + 4). 

29. (a?+l)(iC»-2a?+3)(aj3-3a?+2). 

30. (a2-4)(a2-i)2(a8_a+2). 31. (a? +1) (a? +6) (a? +6). 

32. (a?-3)(iP+6)(a?-2)(«a+l). 

33. (a?-2)(a?+2)(a?-5)(«8+4). 

34. (3a?+4)(2a?-5)(3a?-4)(3jp2 + a?-2). 

35. (2;c-l)(^+3)(^-^-l). 

8-3 
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Ex. XVI. 

1. 1, 2, 6, 2. 3, 2, 6. 3. 4, 6, 1. 

4. 2, -2, 5. 6. 0, 4, -3. 6. 0, 0, -1. 

7. 2,3,4. 8. 3,1,2. 9. 2,3,-1. 

10. 1,2,3. 11. 2,2,2. . 12. 10,2,3. 

13. 2,1,4. 14. 3,0,6. 15. s,?, 2ii. 

16. 4j, 11, 13. 17. 2,-3,0. 18. 4,-1,-2. 

19. 7,2,0. 20. 3,-2,7. 21. -3^2,6. 

22. 8, -4, 6. 23. 10, 6, 0. 24. 20, -8,-6. 

25. 10, - 1, 6. 26. 6, 3, 8. 27. -7, 6, 14. 

28. 3, 0, 5. 29. 4, - 1, 7. 30. 8, - 1, - 2. 

Ex. XVII. 

1. ±9. 2. dbl2. 3. 8^11. 

4. ±3. 6. =fc6. 6. *6. 

7. ±6. 8. il. 9. ±2, 

10. 0. 11. 2; -8. 12. 3; -13. 

13. 1; -15. 14. 4; -24. 15. 4; -8. 

16. 10; -14. 17. 3; -5. 

18. 7; -9. 19. 10; -58. 20; 20; -120. 

21. 14; -2. 22. 9; -3. 23. 6; -4. 

24. 2; 0. 25. 6; 1. 26. 6; 2. 

27. 18; 2. 28. 81; 3. 29. -1; -95. 

30. -32; -10. 31. 2; -9, 
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32. 2; -5. 33. 3; -8. 34. 5; -14. 

35. 13; -2; 36. 25; -4. 37. 4; -5. 

38. 12; -13. 39. 11; 2. 

40. 50; 3. 41. 2; -4. 42. 1; -4. 

43. l;-5. 44. 4; -25. 45. 2; -1. 

46. 2; -8. 47. 6; -15. 48. 2; -11. 

49. 4; 3. 60. 11; -6. 51. 2; -3^. 

62. 9; -9§. 53. 4; -5f. 54. 7; -7^. 
55. 4; -4^. 56. 6; -6J. 
57. 2; -2J. 58. 4; -4f. 59. 2; -2/j. 
60. 2; -IJ. 61. 3; 2. 62. 4; -1. 

63. 3; -10. 64. 3; -6. 65. -8; 7S. 

66. 1; -5. 67. 5; -4. 68. 2; -|. 

69. Ij; -1. 70. -1; -2. 71. 7; -Ij. 

72: 2; -3. 73. 2; -4§. 74. 6; -4j. 

75. 3; li 76. 7; -61. 77. 2^^; -1. 

78. l}!;^. 79. l;-i. 

80. 4i; -11. 



Ex. XVIII. 

1. 37. 2. 16fl?-7y-34r. 3. 3a-85-»-10c. 

4. 6a*^-7«*6-8«W+16a253.ioa&*+3«>*. 

5. A'3--2a^-L 6. aj^+ar*+a?. 7. a?'-2ajS+3A-. 
8. -2a. 9. 5J. 10. 4. 
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11. 128. 12. 13(a34-a2-fa-l). 

13. 3a»-2a25 + 6aja+53+9. 

14. a^+3a^-5a^-4a^ + 18^-&r~8. 

15. 2a-J. 16. a/^-a^+xy^-j/^. 
17. 2-a?-3a?2+2a:3. 18. (i) 1. (ii) 4. 

19. 18; 10. 20. 7804. 21. 62; ~1J. 

22. 18a3-3««Z» + a62-26«. 

23. 5«»+ajV-5aJ2/'+103^. 

24. 6a'^-25a*a?+17a'j?*-10a2^+28<M;*-4;i^. 

26. 2a?. 26. a*-2a8+3a2-2a+l. 

27. 10a;3_7^4.4^_,3. 28. (i) 12. (ii) 6; *2. 
29. 100. 30. 4; 0; 6. 31. 1. 
32. -ii?2_y24.y^+;j2 33. a3+2a26-4a&2-2&3. 
34. 6«*-20a36 + lla2&2 35. 3a^+2^-4ii?-l. 

36. a*+&*+d»-2a^62_2a%2-26V; a^-P-c^^^bc. 

37. 4-a+5a3. 33. (i) 4. (ii) -2;1. 

39. ex^+4p^-llz\ 40. ^^ry. 

41. (i) 168. (ii) 339. 42. 5a^-2xy*. 

43. 66. 44. 4^-9a?V* + 30a?g/5^-25y*. 

45. 2x^-3x-4. 46. a3+2a2&+2a52+Z>8. 

47. 30^3 _ 20^2 + 3^8-j., 48.' 2aj»-l7;B'+16a?-3. 

49. (i) 9. (ii)6;5. 60. ^60,^46,^24. 

61. 6. 62. 4a2-6aC+3&2. 

63. 40*- 6a* -13a +3. 

64. l + 2a; + 3;i?2+4^+5^^ 
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55. -7a:*-9;P + 22. 56. 8; 57. 5; 2. 

58. 3a2-2a6+362; 562*8. 69, 2«-9. 

60. 30. 61. a 

62. a;<-3iBV~9^2+23ajy»-12y*; a«-l. 

63. 4a*-6a5-8&l 64. 2a5+4&2. 

65. (i)a (ii)5;2. 66. ^^. 

67. (3a?-5)(a?+l)(a?-l)(ar-2). 68. 1;2;4. 

69. 60; 24. 70. 10; 7. 

71. -9«3+2a«2-31a'^^+16a^ 72. a?-{-xy+y\ 

73. a*+a3-2a*+3a-l; 27a3-6a&+&^+8. 

74. 3a-26; 2ajV+2a?y+l. 

75. aj3-2^+2^y2_y3. 76. 2; 7. 

77. 1; 1; -1. 78. "01414... 

79. ^312. 10*.; ^187. 10«. 80. 22 ft 6 in. 

81. 101|. 82. 3a*-19a*6-9a362 4.5a*62. 

83. a^-l 5^ + 75;»2ya - 1252/». 

84. 2a2-3a+l. 85. a2+15a6-96^. 
86. a?-l; (j7-l)(3a?-2)(3.tj2-a?-l). 

^87. (i) 8. (ii) 2; 3. (ui) 20; 10; 5. 

88. 2-2. 89. g/l";!^ . 90. 28. 

91. Ix^+lIxY 92. 2a363-4a?6a-5a5 + 5. 

93. 14a*-34a3&-5a2&2+a&»-66*. 94. a'+2a6 + 6'. 

95. 32a* + 160*^ + 8a'd?* + 4a2^ + 2aafi + a?i®. 

96. 6. 97. a3+2a2-a+2. 
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98. (i) 4J. (ii) 6. 

99. (i) 4i;7i. (ii) |; -4; -3^. 

100. 86* 101. 27a?*-27a:3y+i8ajy-6a!y8+y*. 

102. 3a^-2<w:-2al 103. a3_^2.2a-6. 

104. 2x-Z\ a?2 (2.^.-3) (4? +2) (4a? -7). 

105. ^-^^^. 106. 6-47722... 

107, (i) 10. (ii) 7. (iii) 6 ; 8. 

108. 7; 6; 8. 109. ^70; £35; £20; 

110. 6; -21. 111. 6. 112. a«-14a;2^«+2j/8. 

113. 9ic5-34aj8-38^^-7a?-6. 

114. 3a3-7a2+a + 2. 115. o5-2a«+3a-4. 

2ir+l 
116. 5. 117. 4. 118. ^(^^1:3). 

119. -2. 120. -2; -13. 121. a+2c-df. 

122. ;B8+3ajy+y'-4;ff2-.y4.. 123. a*-&*+2&%'-c*. 

124. «"-6^+5. 125. 13. 126. 2; 0; 7. 

127. 3;-6i. 12a (a?-l)(2a?+3)(2a?-7)(3«-l). 

,«^ 4^« + 4:»-13 
129. 41^-612^. 130. g^rpe^zu' 

131. a(a2-a-l). 

132. 2a?+3a'^a?-6a^:c'-13a'^^-18aV+24«*. 

133. 81a*+27a'J2+9a«6*+3fl*P+6». 

134. l+2a? + 2^-«>, 136. riS. 
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136. 2(^8- 2a? +5). 137. 25-203. 

138. 3; la 139. 6; 4; 3. 140. 3; -1|. 

141. 76. 142, 16j;*-24ajV+36ajV-64^2/^+81y*. 

143. 4a^-3a*6+2«2&2. 144. '073. 

145. (i) -4; (ii) 7. 146. 3; 2. 

147. -5 ; 6; -2. 14a -20; -6. 

149. 36; 16. 160. 4 ft. 

161. 4|. 152. a?+y-4r. 

16a aB'-60ajV+150d?y*-1262^. 164. 6; 8. 

155. 7; 2; 5. 156. (2^+ 3) (3a?- 1) (6a? -l). 

157. 3a-6&, 15a 69; 81. 

159. 67. 160. ^{yz-zx-^-xy). 

161. a2+45'+c^-2a6+ao+2&<?. 162. 1706. 

163. a-a. 164. -4a-4&+(7. 

165. (i) 12. (ii) 3;2J. 166. 1; J^O. 

^^^- ii^iy ^^^ aSa?(^-2)(a?3-3)(a?3-5). 

169. 2;-. 170. la 171. (i) 1. (ii) % 

172. aija+62/2. 173^ 2(a?»-7;i?-4). 

174. (i) 5. (ii) a 176. ^-3a?y+8y». 

176. 27Tft-min. pasts. 177. 864*2. 

17a ^+3a?V+9^1^+27y'. 179. (i) 7. (ii) 6; 12. 

180. 6; 6; 8. 181, x-y-z. 

184. -7. 185. 3; 7. 186. a3-8«»'-27c^-18a]^. 
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V 

187. «8+2«y+3y». 188. £25; £1. 15#. 

189. <iP-l)(«8+;p+x)(a.-.2). 190. 1; Ij.' 

191. 69; 4«»; arS+aJl 192, fl»-2a6+25^. 

193. '042638. 194. S(2a+6&+8<;). 

195. CO 4. (ii) y; ^. ^96. i;4;6- 

197. 3i;-5. 198. 2y(«^-2). 

199. £5. 15f. 200. 3«. ; 2». 3^. 
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-ffischylus.— iESCHYLI EUMENIDES. The Greek Text, with 

English Notes and English Verse, Translation, and an Introduction. 

By Bernard Drake, M.A., late Fellow of King's College, 

Cambridge. 8vo. 3^. 6d, 

T%e Greek text adopted in this Edition is based upon that of Wellauer,. 

But advantage has been taken of the suggestions of ^Hermann, Paleyy 

Linwood, and other commentators. In the Translation, the simple 

eharcuter of the jEschylean dialogues, has generally enabled the author 

to render them without any material deviation from the construction and 

idioms of the original Greek, 

*' The Notes are judicious^ and, a rare merit in English Notes y not too 
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Aristotle. — an introduction to aristotle's 

RHETORIC. With Analysis, Notes, and Appendices. By E. 
M. Cope, Senior Fellow and Tutor of Trinity College, Cam- 
bridge. 8vo. 1 3 J. 
The author hcu aimed to illustrate the general bearings and relations 
of the Art of Rhetoric in itself as well as the special mode of treating it 
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adopted by Aristotle in his peculiar system. The evidence upon obscure 
or doubtful questions connected with the subject is examined; and 
the relations which Rhetoric bears, in Aristotlis view, to the kindred art 
of Logic are considered, A connected Analysis of the treatise is given, 
sometimes in the form, of paraphrase ; and a few important matters are 
separately discussed in Appendices, There is added, as a general Appendix, 
by way of specimen of the antagonistic system of Isocrates and others, a 
complete analysis of the treatise called "Prrropixfl 'fpht *AX^^av9poy, with a 
discussion of its authorship and of the probable results of its tecuhing. 

ARISTOTLE ON FALLACIES; OR, THE SOPHISTICI 

ELENCHI. With a Translation and Notes by Edward Poste, 

M. A., Fellow of Oriel College, Oxford. 8vo. 8j. 6d. 

Besides the doctrine of Fallacies, Aristotle offers, either in this treatise 

or in other passages of his works quoted in the commentary, various 

glances over the world of science and opinion, various suggestions or 

problems which are still agitated, and a vivid picture of the ancient system 

of dialectics, ** It is not only scholarlike and careful, it is also 

persptcuousy—QMhXDlk^, ^^ It is indeed a work of great skill," — 

Saturday Review. 

Blackic— GREEK AND ENGLISH DIALOGUES FOR USE 
IN SCHOOLS AND COLLEGES. By John Stuart Blackie, 
Professor of Greek in the University of Edinburgh. Fcap. 8vo. 
2s. 6d, 

** IVhy should the old practice of conversing in Latin and Greek be 
altogether discarded?" — Professor Jowett. 

Professor Blackie has been in the habit, as part of the regular 
training of his class in Edinburgh University, of accustoming the students 
to converse in Greek, This method he has found to be eminently 
successful as a means of furnishing the students with a copious vocabulary^ 
training them to use it promptly, confidently, and with correct articulation, 
and instilling into them an accurate and intelligent knowledge of Greek 
Grammar, which he hopes may aid other teachers in realisAng the same 
ends. The present little volume furnishes a series of twenty-five gradu- 
ated dialogues in parallel columns of Greek and English on a great variety 
of interesting subjects. The author has had the advantage of submitting 
his work to the Judgment of several scholars of repute, both English and 
Scotch, The Globe says: *^ Professor Blackiis system is sensible; his 

9ok is likely to be useful to teachers of Qreek ; and J^is suggestions 

aluable to the learners of any lan^uaze,** 



CLASSICAL. 



Cicero.— THE SECOND PHILIPPIC ORATION. With an 

Introduction and Notes, translated from the German of Karl 

Halm. Edited, with Corrections and Additions, by John E. B. 

Mayor, M.A., Fellow and Classical Lecturer of St. John's 

College, Cambridge. Fourth Edition, revised. Fcap. 8vo. $s. 

This volume opens with a List of Books useful to the Student of Cicero, 

and some account of various editions, mostly German, of the works of 

Cicero. The Introduction is based on Halm. The English editor has 

further illustrated the work by additions, drawn, for the most part, 

(i) from the ancient authorities; (2) from his own private marginal 

references, and from collections; {Z) f^o^ Ike notes of previous com^ 

tnentcUors, A copious * argument^ is also given. ^' On the whole we 

have rardy met with an edition of a classical author which so thoroughly 

fulfils the requirements of a good school-book." — Educational Times. 

'*y4 valuable edition," says the AxHENiEUM. 

THE ORATIONS OF CICERO AGAINST CATILINA. With 
Notes and an Introduction. Translated from the German of ICarl 
Halm, with many additions by A. S. Wilkins, M. A. Professor 
of Latin in Owens College, Manchester. New Edition. Fcap. 8vo. 
3^. 6d. 

The historical introduction of Mr, Wilkins brings together all the 
details which are known respecting Catiline and his relations with 
the great orator. A list of passages where conjectures have been 
admitted into the text, and also of all variations from the text of 
Kayser (1862), is added at the end. Finally, the English editor has 
subjoined a large numher of notes, both original and selected, from 
Curtius, Schleischer, Corssen, and other well-known critics, an analysis 
of the orations, and an index, 

Demosthenes.— DEMOSTHENES ON THE CROWN. The 
Greek Text with English Notes. By B. Drake, M. A., late Fellow 
of King's College, Cambridge. Fifth Edition, to which is 
prefixed iESCHINES AGAINST CTESIPHON, with English 
Notes. Fcap. 8vo. 5^. 

An Introduction discusses the immediate causes of the two orations, and 
their general character. The Notes contain frequent references to the best 
authorities. Among the appendices at the end is a chronological table of 
the life and public career of Mschines and Demosthenes. ** A neat and 
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Greenwood.— THE elements of greek grammar, 

including Accidence, Irregular Verbs, and Principles of Derivation 
and Composition ; adapted to the System of Crude Forms. By 
J.G.Greenwood, Principal of Owens College, Manchester. Fourth 
Edition. Crown 8vo. ^s. 6d, 

This Grammar is intended to do for Greek what the Grammars of Key 
and others have done for Latin. Until this work was pttblished, no Greek 
Grammar had appeared based on the system of crude forms, though the 
rystem is perhaps still better adapted to Greek than to Latin, 

Hodgson.— MYTHOLOGY FOR LATIN VERSIFICATION. 

A brief Sketch of the Fables of the Ancients, prepared to be 

rendered into Latin Verse for Schools. By F. Hodgson, B.D., 

late Provost of Eton. New Edition, revised by F. C. Hodgson, 

M. A. i8mo. 3^. 

The late Provost of Eton has here supplied a help to the composition of 

Latin Verse, combined ivith a brief introduction to Classical Mythology, 

In this new edition a few mistakes have been rectified; rules have been 

added to the Prosody ; and a more uniform system has been adopted wiih 

regard to the help afforded. 

Homer's Odyssey.— the narrative of odysseus. 

With a Commentary by John E. B. Mayor, M. A., Kennedy Pro- 
fessor of Latin at Cambridge. Part I. Book IX. — XII. Fcap. 8vo. 

Horace. — the works of Horace, rendered into English 

Prose, with Introductions, Running Analysis, and Notes, by 

James Lonsdale, M.A., and Samuel Lee, M.A. Globe 8vo. 

3J. 6d. ; gilt edges, 4J. 6d, 

** The main merits of this version are its persistent fidelity to the sense 

and spirit of the Latin, the beauty of its form of presentation, its freedom, 

and its force. To the schoolboy it will be available as a help, because it is, 

beyond all comparison, the most accurate and trustworthy of all transla^ 

tions." — English Churchman. 

JuvenaL— THIRTEEN SATIRES OF JUVENAL. With a 
Commentary. By John E. B. Mayor, M. A., Kennedy Professor 
of Latin at Cambridge. Second Edition, enlarged. Vol. I. Crown 
Svo.'^ *js. 6d. Or Parts I. and II. Crown 8vo. xs, 6d, each. 
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Besides the author's own, there are various other notes, for which 
the author is indebted to Professors Munro and Conington, All the 
citations have been taken anew front the original authors, * ' A painstaking 
and critical edition.^* — Spectator. ^* For really ripe scholarship, 
extensive acquaintance with Latin literature, and familiar knowledge 
of continentcU criticism, ancient and modern, it is unsurpassed among 
English^editions." — Edinburgh Review. 

Marshall.— A table of irregular greek verbs, 

classified according to the arrangement of Curtius* Greek Grammar. 
By J. M. Marshall, M. A. , Fellow and late Lecturer of Brasenose 
College, Oxford ; one of the Masters in Clifton College. 8vo. 
doth. New Edition, is. 

The system of this table has been borrowed from the excellent Greek 
Grammar of Dr, Curtius, 

Mayor (John E. B.)— first GREEK READER.' Edited 
after Karl Halm, with Corrections and large Additions by John 
K B. Mayor, M.A., Fellow and Classical Lecturer of St. John's 
College, Cambridge. Third Edition, revised. Fcap. 8vo. \s, 6d, 

A selection of short passages, serving to Ulustrate especially the Greek 
Accidence, A good deal of syntax is incidentally taught, and Madvigand 
other books are cited, for the use of masters : but no learner is expected to 
know more of syntax than is contained in the Notes and Vocabulary, 
A pr'eface ** To the Rectder,'*'^ not only explains the aim and method of 
the volume, but also deeds with classical instruction generally. The 
extracts are uniformly in the Attic dialect. This book may be used in 
connection with Mayor's ^^ Greek for Beginners,^* ** After a careful 
examination we are inclined to consider this volume unrivalled in the 
hold which its pithy sentences are likely to take on the memory, and 
for the amount of true scholarship embodied in the annotations,^^ — 
Educational Times. 

Mayor (Joseph B.)— GREEK FOR BEGINNERS. By the 
Rev. J. B. Mayor, M.A,, Professor of Classical Literature in 
King's College, London. Part I., with Vocabulary, is, 6d. Parts 
II. and III., with Vocabulary and Index, 3 J. 6d., complete in one 
vol. Fourth Edition. Fcap. 8vo. doth, 4J. 6d, 

The distinctive method of this book consists in building up a boy's ^ 
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LaHn^ instead of trusting everything to the unassisted memory, Greek 
words have been used in the earlier part of the book except such e^s have 
connections either in English or Latin. Each step leads naturally on 
to Us successor; grammatical forms and rules are at once applied 
in a series of graduated exercises^ accompanied by ample vocabularies. 
Thus the book serves as Grammar y Exercise book^ and Vocabulary. The 
ordinary ten decleftsions are reduced to threCy which correspond to the 
first three in Latin ; and the system of steins is adopted. A general 
Vocahularyy and Index of Greek wordsy combes the work. " We know 
of no book of the same scope so complete in itself or so well calculate to 
make the study of Greek interesting at the veiy commmcement^'^-^ 
Standard. 

Peile (John, M.A.) — an introduction to greek 

AND LATIN ETYMOLOGY. By John Peile, M. A., FeUow 

and Assistant Tutor of Christ's College, Cambridge, formerly 

Teacher of Sanskrit in the University of Cambridge. New and 

Revised Edition. Crown 8vo. lor. 6^. 

These Philological Lectures are the result of Notes mctde during the 

author^ s reading for several years. These Notes were put into the shape oj 

Lectures y deliver ed at Chris fs College, as one set in the *^ Intercollegiate*^ 

list. They are now printed with some additions and modifications. 

** TTie book may be accepted as a very valuable contribution to the science 

of language." — Saturday Review. 

Plato.— THE REPUBLIC OF PLATO. Translated into English, 

with an Analysis and Notes, by J. Ll. Davies, M.A.,and D. J. 

Vaughan, M.A. Third Edition, with Vignette Portraits of Plato 

and Socrates, engraved by Jeens from an Antique Gem. i8mo. 

4r. 6d. 

An introductory notice supplies some account of the life of Plato, and 

the translation is preceded by an elaborate analysis, ** The translators 

have,* in the judgment of the Saturday Review, '* produced a book 

which any reader, whether acquainted with the original or not, can peruse 

with pleasure as well as profit. " 

Plautus (Ramsay).— THE MOSTELLARIA OF PLAU- 
TUS. With Notes Critical and Explanatory, Prolegomena, and 
Excursus. By William Ramsay, M.A., formerly Professor of 
Humanity in the University of Glasgow. Edited by Professor 
George G. Ramsay, M.A., of the University of Glasgow. 
8vo. 14S. 
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" The fruUs of thai exhaustive research and that ripe and well-digesied 
scholarship which its author brought to bear upon everything that he 
undertook are visible throughout. It is furnished with a complete 
apparatus of prolegomena^ notes^ and excursus; and for the use of veteran 
scholars it probably leaves nothing to be desired** — Pall Mall Gazette. 

Potts (Alex. W., M.A.) — hints towards latin 

PROSE COMPOSITION. By Alex. W. Potts, M.A., late 
Fellow of St John's College, Cambridge ; Assistant Master in 
Rugby School ; and Head Master of the Fettes College, Edinburgh. 
Third Edition, enlarged. Extra fcap. 8vo. cloth. 3^. 

An attempt is here made to give students^ after they have mastered 
ordinary syntactical rules y some idea of the characteristics of Latin Prose 
and the means to be employed to reproduce them. Some notion of the 
treaimtnt of the subject may be gathered from the * Contents* Chap. I. — 
Characteristics of Classical Latin, Hints on turning English into Latin ; 
Chap. IL — Arrangement of Words in a Sentence; Chap. III. — Unity 
in Latin Prose, Subject and Object ; Chap. IV. — On the Period in 
LaMn Prose ; Chap. V. — On the position of the Relative and Relative 
Clauses, The Globe characterises it as "an admirable little book which 
teachers of Latin will find of very great service,** 

Roby.— A GRAMMAR OF THE LATIN LANGUAGE, from 
Plautus to Suetonius. By H. J. Roby, M.A., late Fellow of St. 
John's College, Cambridge. Fart I. containing : — Book I. Sounds. 
Book II. Inflexions. Book III. Word-formation. Appendices. 
Second Edition. Crown 8vo. %s, 6d, 

This work is the result of an independent and careful study of the 
writers of the strictly classical period, the period embraced between the 
time of Plautus and that of Suetonius, The author* s aim has been to give 
the facts of the language in as few words as possible. This is a Grammar 
strictly of the Latin language; not a Universal Grammar illustrated from 
Latin, nor the Latin section of a Comparative Grammar of the Indo- 
European languages, nor' a Grammar of the group of Italian dialects, of 
which Latin is one. It will be found that the arrangement of the book and 
the treatment of the various divisions differ in many' respects from those of 
previous grammars, Mr, Roby has given special prominence to the treatment 
of Sounds and Wordformation ; and in tlie First Book he has done much 
towards settling a discussion which is at present largely engaging the 
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** Tlie hook is marked by the clear and practised insight of a master tn his 
art. It is a book that would do honour to any country,"** — AXHENiEUM. 

Rust.— FIRST STEPS TO LATIN PROSE COMPOSITION. 

By the Rev. George Rust, M. A. of Pembroke College, Oxford, 

Master of the Lower School, King's College, London. New 

Edition. i8mo. \s. 6d, 

This little work consists of carefully graduated vocabularies and 

exercises^ so arranged as grctdually to familiarise the pupil with the 

elements of Latin Prose Composition^ and fit him to commence a more 

advanced work, 

SalluSt.— CAII SALLUSTII CRISPI CATILINA ET JUGUR- 
THA. For Use in Schools. With copious Notes. By C. 
Merivale, B.D. (In the present Edition the Notes have been 
carefully revised, and a few remarks and explanations added.) 
New Edition. Fcap. 8vo. 4?. 6^. 

This edition of Sallust^ prepared by the distinguished historian of Rome^ 
contains an Introduction^ concerning the life and works of Sallust^ lists 
of the Consuls^ and elaborate Notes, **yi very good edition^ to which the 
Editor has not only brought scholarship but independent judgment and 
historical criticism^* — S pectator.. 

The JUGURTHA and the CATILINA may be had separately, price 
2.S, 6d. each. 

Tacitus. — ^THE HISTORY OF TACITUS TRANSLATED 
INTO ENGLISH. By A. J. Church, M.A., and W. J. 
Brodribb, M.A. With Notes and a Map. New and Cheaper 
Edition. Crown 8vo. 6s. 
The translators have endeavoured to adhere as closely to the original as 
was thought consistent with a proper observance of English idiom. At 
the same timcy it has been their aim to reproduce the precise expressions of 
the author. The campaign of Cirjilis is elucidated in a note of some lengthy 
which is illustrated by a map, containing the names of places and of tribes 
occurring in the work. There is also a complete account of the Roman army 
as it was constituted in the time of Tacitus, This work is characterised 
by the Spectator as **a scholarly and faithful translation.** 

'IK AGRICOLA AND GERMANIA OF TACITUS. A Revised 
Text, English Notes, and Maps. By A. J. Church, M,A., 
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Tacitus — continued. 



« 



We have endeavoured, with the aid of recent editions, thoroughly to 
elucidate the text, explaining the various difficulties, critical and gramma- 
tical^ which occur to the student. We have consulted throughout, besides 
tJie older commentators, the editions of Ritter and Orelli, but we are 
under special obligations to the labours of the recent German editors, Wex 
and JCritz" Two Indexes are appended, (i) of Proper Names, (2) oj 
Words and Phrases explained, '* A model of careful editing,^* says the 
AxHKNiEUM, " bang cU once compact, complete, and correct, as well cts 
neatly printed and elegant in style" 

THE AGRICOLA and GERMANIA may be had separately, price 
2s. each. 

THE AGRICOLA AND GERMANIA. Translated into EngUsh 
by A. J. Church, M.A., and W. J. Brodribb, M.A. With 
Maps and Notes. Extra fcap. 8vo. 2J.6^» 

The translators have sought to produce such a version as may satisfy 
scholars who demand a faithfUl rendering of the original, and English 
readers who are offended by the baldness and frigidity which commonly 
disfigure translations. The treatises are accompanied by Introductions, 
Notes, Maps, a^id a chronological Summary, The ATHENiEUM says of 
this work that it is** a version at once readable and exact, which may be 
perused with pleasure by all, and consulted with advantage by the classical 
student." 

TheophraStUS. — THE CHARACTERS OF THEO- 
PHRASTUS. An English Translation from a Revised Text,^ 
With Introduction and Notes. By R. C. Jebb, M.A., Public* 
Orator in the University of Cambridge. Extra fcap. 8vo. 6s. 6d. 

The first object of this book is to make these lively pictures of old Greek 
manners better known to English readers. But as the Editor and Trans- 
lator has been at considerable pains to procure a trustworthy text, and 
has recoi'ded the results of his critical labours in an Introduction, Notes, 
and Appendices, it is hoped that the work will prove of value even to 
the. scholar. " We must not omit to gwe due honour to Mr. Jebb^s trans- 
lation, which is as good as translation can be ... , Not less commendable 
are the execution of the Notes and the critical handling of the Text." — 
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and scholarly edition of a work which till now has been beset with 
hindrances and difficulties^ but which Mr, JebVs critical skiU and 
judgment have at length placed within the grasp and comprehension of 
ordinary readers." 

Thring.— Works by the Rev. E. THRING, M.A., Head Master 
of Uppingham SchooL 

A LATIN GRADUAL. A First Latin Construing Book for 

* Beginners. New Edition, enlarged, with Coloured Sentence Maps. 

Fcap. 8vo. 2J. 6^. 

The Head Master of Uppingham has here sought to supply by easy steps 

a knowledge of grammar , combined with a good Vocabulary, Fcusages 

have been selected from the best Latin authors in prose and verse. These 

passages are gradually built up in their grammatical structure^ and 

finally printed in full, A short practical manual of common mood con' 

structionSf with their English equivalents^ forms a second part. To the 

New Edition a circle of grammatical Constructions with a Glossary has 

been added ; as also some coloured Sentence Maps, by means of which the 

different parts of a sentence can easily be distinguished^ and the practice of 

dissecting phrcues carried out with the greatest benefit to the student, 

A MANUAL OF MOOD CONSTRUCTIONS. Fcap.Svo. \s, 6d, 

Treats of the ordinary mood constructions, cu found in the Latin, Greek, 
and English languages. The Educational Times thinks it **very 
well suited to young students," 

A CONSTRUING BOOK. Fcap. 8yo. 2s, 6d, 

Thucydides. — THE SICILIAN EXPEDITION. Being Books 

VL and VII. of Thucydides, with Notes. A New Edition, revised 

and enlarged, with a Map. By the Rev. Percival Frost, M. A., 

late Fellow of St. John's CoUege, Cambridge. Fcap. 8vo. $s. 

This edition is mainly a grammatical one. Attention is called to the 

ce of compound verbs, and the exact meaning of the various tenses 

employed, ** The notes are excellent of their kind, Mr, Frost sddom 

passes aver a difficulty, and what he says is always to the point," — 

Educational Times. 

Virgil.— THE WORKS OF VIRGIL RENDERED INTO 
ENGLISH PROSE, with Notes, Introductions, Running Analysis, 
and an Index, by James Lonsdale, M.A. and Samuel Leb, 
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T7u original has been faithfully rettderedy and paraphrase altogether 
avoided. At the same time, the traftslalors have endeavoured to adapt 
the book to the use of the English reader. Some amount of rhythm in 
the structure of the sentence has been generally maintained ; and, when in 
the Latin the sound of the words is an echo to the sense {as so frequently 
happens in Virgil), an attempt has been made to produce the same result 
in English, The general introduction contains whatever is known of 
the poefs life, an estimate of his genitis, an account of the principal 
editions and translations of his works, and a brief view of the influence 
he has had on modern poets ; special introductory essays are prefixed 
to the * * Eclogues, " * * Ceorgics,'* and * *^neid, " The text is divided into 
sections, each of which is headed liy a concise analysis of the subject ; 
the Index contains references to all the characters and events of any 
importance, " A more complete edition of Virgil in English it is scarcely 
possible to concerve than the scholarly work before us.** — Globe. 

Wright.— Works by J. WRIGHT, M.A., kte Head Master of 
Sutton Coldfield School 

HELLENICA ; OR, A HISTORY OF GREECE IN GREEK, as 
related by Diodorus and Thucydides ; being a First Greek Reading 
Book, with explanatory Notes, Critical and Historical Third 
Edition, with a Vocabulary. i2mo. 3J. 6d, 

In the last twenty chapters of this volume, Thucydides sketches the rise 
and progress of the Athenian Empire in so clear a style and in such simple 
language, that the editor has doubts whether any easier or more instrtu- 
live passages can be selected for the use of the pupil who is commencing 
Greek, This book includes a chronological table of the events recorded. 
The Guardian speaks of the work as *'a good plan well executed.*"* 

A HELP TO LATIN GRAMMAR ; or. The Form and Use ot Words 
in Latin, with Progressive Exercises. Crown 8yo. 4J. 6^. 

This book is not intended as a rival to any of the excellent Grammars 
now in use ; but as a help to enable the beginner to understand them, 

THE SEVEN KINGS OF ROME. An Easy Narrative, abridged 
from the First Book of Livy by the omission of Difficult Passages ; 
being a First Latin Reading Book, with Grammatical Notes. J 
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Wright — coniinued, 

ITiis work is intended to supply the pupil with an easy construing book^ 
which may at the same time be made the vehicle for instructing him in the 
rules of grammar and principles of composition. The notes profess to 
teach what is commonly taught in grammars. It is concaved that the 
pupil will learn the rules of construction of the language much more 
easily from separate examples^ which are pointed out to him in the course 
of his readings and which he may himself set down in his note-book after 
some schema of his own, than from a heap of quotcUions amassed for him 
by others, ** The Notes are ahundanty explicit, and full of such grammatical 
and other information as boys require" — AxHENiEUM. " This is 
really,* the Morning Post says, **what its title imports, and we 
believe that its general introduction into Grammar Schools would not 
only facilitate the progress of the boys beginning to learn Latin, but 
also relieve the Masters from a very considerable amount of irksome labour 
. • , , a really valuable addition to our school libraries,** 

FIRST LATIN STEPS; OR, AN INTRODUCTION BY A 
SERIES OF EXAMPLES TO THE STUDY OF THE 
LATIN LANGUAGE. Crown 8vo. 5j. 

The following points in the plan of the work may be noted: — i. 
The pupU has to deal with only one constrtution at a time, 2, This 
construction is made clear to him by an accumulation of instances, 
3. As all the constructions are classified as they occur, the construction 
in each sentence can be easily referred to its class, 4. As the author 
thinks the pupil ought to be thoroughly familiarized, by a repetition 
of instances, with a construction in a foreign language, before he at- 
tempts himself to render it in that language, the present volume contains 
only Latin sentences, 5. The author has added to the Rules on Prosody 
m the last chapter, a few familiar lines from Ovid*s Fasti by way 
of illustration. In a brief Introduction the author states the rationale 
of the principal points of Latin Grammar, Copious Notes are appended, 
to which reference is made in the text, from the clear and rational 
method adopted in the arrangement of this elementary work, from the 
simple way in which ihe various rules are conveyed, and from the abun- 
dance of examples given, both teachers and pupils will find it a valuable 
help to the learning of Latin, 
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CLASSIC VERSIONS OF ENGLISH BOOKS 

AND LATIN HYMNS. 

The following works are, as the heading indicates, classic 
renderings of English Books. For scholars, and parti- 
cularly for writers of Latin Verse, the series has a special 
value. The Hymni Ecclesiae are here inserted, as partly 
falling under the same class. 

• 

Church (A. J., A.M.)— HORiE TENNYSONIAN^E, sive 
Eclogae e Teunysono. Latine redditae. Cura A. J. Church, 
A.M. Extra fcap. 8vo. 6s, 

Latin versions pf Selections from Tennyson. Among the authors are 
the Editor, the late Professor Conington, Professor Seeley, Dr, Hessey, 
Mr, Kebbel, and other gentlemen, 

Latham. — SERTUM SHAKSPERIANUM, Subnexxs aliquot 
aliunde excerptis floribus. Latine reddidit Rev. H. Latham, M. A. 
Extra fcap. 8vo. 5^. 

Besides versions of Shakespeare this volume contains, among other pieces, 
Gray^s ''Elegy;' Campbell's '* ffohenlinden;* Wolfe's'* Burial of Sir 
John Moore," and selections from Cowper and George Herbert, 

Lyttelton. — the COMUS of MILTON, rendered into Greek 
Verse. By Lord Lyttelton. Extra fcap. 8vo, 5^. 

THE SAMSON AGONISTES OF MILTON, rendered into Greek 
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Merivale.— KEATS' Hyperion, rendered into Latin Verse. 
By C. Merivale, B.D. Second Edit. Extra fcap. 8vo. 31. 6</. 

Newman. — HYMNI ECCLESIiE. Edited by the Rev. Dr. 
Newman. Extra fcap. 8vo. 7j. 6^. 

Hymns of the Medusval Church. The first Part contains selections 
from the Parisian Breviary ; the second from those of Rome^ Salisbury^ 
and York. 

Trench (Archbishop). — sacred latin poetry, 

chiefly Lyrical, selected and arranged for Use ; with Notes and 
Introduction. Fcap. 8vo. 7^. 

In this work the editor has selected hymns of a catholic religious 
sentiment that are common to Christendom^ while rejecting those of a 
distinctively Romish character. 
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Airy. — Works by Sir G. B. AIRY, K.C.B., Astronomer Royal :— 

ELEMENTARY TREATISE ON PARTIAL DIFFERENTIAL 
EQUATIONS. Designed for the Use of Students in the Univer- 
sities. With Diagrams. Crown 8vo. cloth. 5j. dd. 

It is hoped that the methods of solution here explained^ and the instances 
exhibited^ wiU be found sufficient for application to nearly all the important 
problems of Physical Science, which require for their complete investigation 
the aid of Partial Differential Equations. 

ON THE ALGEBRAICAL AND NUMERICAL THEORY OF 
ERRORS OF OBSERVATIONS AND THE COMBINA- 
TION OF OBSERVATIONS. Crown 8vo. cloth. 6j-. (hI, 

In order to spare astronomers and observers in natural philosophy the 
confusion and loss of time which are produced by referring to the ordinary 
treatises embracing both branches of probabilities (the first relating to 
chances which can be altered only by the changes of entire units or in- 
tegral multiples of units in the fundamental conditions of the problem ; 
the other concerning tliose chances which have respect to insensible grada- 
tions in the value of the element measured ), the present tract has been drawn 
up. It relates only to errors of observation^ and to the rules, derivable 
from the consideration of these errors, for the combination of the results 
-i* r ,. ,f,,j,*..,i J 



Airy (G. B.) — continued, 

UNDULATORY THEORY OF OPTICS. Designed for the Use of 
Students in the University. New Edition. Crown 8vo. cloth. 

The undulatory theory of optics is presented to the reader as having ike 
same claims to his attention as the theory of gravitation : namely ^ that it is 
certainly true, and that, by mathematical operations of general elegance, it 
leads to results of great interest. This theory explains with accuracy a 
vast variety of phenomena of the most complicated kind. The plan of this 
trctct has been to include those phenomena only which admit of calculation, 
and the investigations are applied only to phenomena which actually heme 
been observed. 

ON SOUND AND ATMOSPHERIC VIBRATIONS. With the 
Mathematical Elements of Music. Designed for the Use of Students 
of the University. Second Edition, Revised and Enlarged. 
Crown 8vo. qj. 

This volume consists of sections, which again are divided into numbered 
articles, on the following topics: — General recognition of the air as the 
medium which conveys sojind; Properties 0/ the air on which the forma- 
tion and transmission of sound depend ; Theory of undulations as applied 
to sound, 6^c. ; Investigation of the motion of a wave of air through the 
atmosphere ; Transmission of waves of soniferous vihraiions through dif- 
ferent gases, solids, and fluids ; Experiments on the velocity of sound, 
^c, ; On musical sounds, and the manner of producing them ; On the 
elements of musical harmony and melody, and of simple musical composi- 
tion ; On instrumental music ; On the human organs of speech and 
hearing, 

A TREATISE OF MAGNETISM. Designed for the use of 
Students in the University. Crown 8vo. 9^. 6</. 

As the laws of Magnetic Force have been experimentally examined loith 
philosophical accuracy, only in its connection with iron and steel, and in 
the influences excited by the earth as a whole, the accurate portions of this 
work are confined to the investigations connected with these metals and the 
earth. The latter part of the work, however, treats in a more general way 
of the laws of the connection between Magnetism on the other hand and Gal- 
vanism and Thermo-electricity on the other. The work is divided into 
Twelve Sections, and each section into numbered articles, each of which 
states concisely the subject of the following par azrai>hs^ 
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Airy (Osmund). — a treatise on geometrical 

OPTICS. Adapted for the use of the Higher Classes in Schools* 
By Osmund Airy, B.A., one of the Mathematical Masters in 
Wellington College. Extra fcap. 8vo. y. 6d, 

** This tSf I imagine^ the first time that any attempt has been made td 
adapt the subject of Geofnetrical Optics to the reading of the higher 
classes in our good schools. Thai this should be so is the more a matter 
for remark, since the subject would appear to be peculiarly fitted for such 

an cuktptation I have endeavoured, as much as possible, to avoid 

the example of those popular lecturers who explain difficulties by ignoring 
them. But as the nature of my design necessitated brevity, I have omitted 
entirely one or two portions of the subject which I considered unnecessary 
to a clear understanding of the rest, and which appear to me better learnt 
at a more advanced stage," — Author's Preface. ** This book," the 
ATHENiEUM says, ** is carefully and lucidly written, and rendered as 
simple as possible by the use in all cases of the most elementary form of 
invesHgcUion, " 

Bayma.— THE ELEMENTS OF MOLECULAR MECHA* 
NICS. By Joseph Bayma, S.J., Professor of Philosophy 
Stonyhurst College. Demy 8vo. cloth, los, 6d, 

Cffjhe Twelve Books into which the present treatise is divided, the first 
and second give the demonstration of the principles which bear directly oti 
the constitution atid the properties of matter. The next three books contain 
a series of theorems and of problems on the laws of motion of elementary 
substances. In the sixth and seventh, the mechanical constitution ofmole^ 
cules is investigated and determined : and by it the general properties of 
bodies are explained. The eighth book treats of luminiferous cether. The 
ninth explains some special properties of bodies. The tenth and eleventh 
contain a radical and lengthy investigation of chemical principles and 
relations, which may lead to practical results of high importance. The 
ttuelfth and last book treats of molecular masses, distances, and powers, 

Beasley.— AN elementary treatise on plane 

TRIGONOMETRY. With Examples. By R. D. Beasley, 
M.A., Head Master of Grantham Grammar School. Fourth 
Edition, revised and enlarged. Crown 8vo. cloth. 3J. dd. 

This treatise is specially intended for use in schools, lite choice of matter 
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at Cambridge, About four hundred examples were added to the second 
edition, tnainly collected from the Examination Papers of the last ten 
years. In this edition several new articles have been added, the examples 
have been largely increased , and a series of Examination Papers appended, 

Blackburn (Hugh).— elieMENTS OF PLANE 

TRIGONOMETRY, for the use of the Junior Class of Mathematics 
in the University of Glasgow. By Hugh Blackburn, M.A., 
Professor of Mathematics in the University of Glasgow. Globe 
8vo, I J. 6^. 

The author having felt the want of a short treatise to be used as a 
Text'Book after the Sixth Book of Euclid had been leartied and some 
knowledge of Algebra acquired, which should contain satisfactory de^ 
monstraiions of the propositions to be used in teaching yunior Students 
the solution of Triangles, and should at the same time lay a solid 
JoundcUion for the study of Analytical Trigonometry, thinking that 
others may have felt the same want^ hcu attempted to supply it by the 
publicatiort of this little work, 

Boole. — Works by G. BOOLE, D.C.L., F.R.S., Professor of 
Mathematics in the Queen's University, Ireland. 

A TREATISE ON DIFFERENTIAL EQUATIONS. New and 
Revised Edition. Edited by I. Todhunter. Crown 8vo. cloth. 

Professor Boole has endeavoured in this treatise to convey as complete an 
account of the present state of knowledge on the subject of Differential Equa-* 
tions as was consistent with the idea of a work intended, primarily, for 
elementary instruction. The earlier sections of each chapter contain that 
kind of matter which has usucdly been thought suitable for the beginner, 
while the latter ones are devoted either to an account of recent discovery, or 
the discussion of such deeper questions of principle as are likely to present 
themselves to the reflective student in connection with the methods and 
processes of his previous course, ** A treatise incomparably superior to 
any other dementary book on the same subject with which we are 
acquainted, " — PHILOSOPHICAL Magazine. 

A TREATISE ON DIFFERENTIAL EQUATIONS. Supple- 
mentary Volume. Edited by I. Todhunter. Crown 8vo. doth. 



MATHEMATICS. 19 



Boole — continued. 

This volunu contains all that Professor Booh t»rote for the purpose of 
enlarging his treatise on Dijferential Equations, 

THE CALCULUS OF FINITE DIFFERENCES. Crown 8vo. 
cloth, los, 6d, New Edition, revised by J. F. MouLTON. 

In this exposition of the Calculus of Finite Biferences^ particular 
attention has been paid to the connection of its methods with those of the 
Differential Calculus — a connection which in some instances involves far 
more than a merely formal analogy. The work is in some measure 
designed as a sequel to Professor BooUs Treatise on Differential Equa- 
tions. ^^ As an original book by one of the first mathematicians of the 
age, it is out of all comparison with the mere second-hand compilations 
which have hitherto been alone accessible to the student,** — Philosophical 
Magazine. 

Brook -Smith (J.)— ARITHMETIC IN THEORY AND 
PRACTICE. By J. Brook-Smith, M.A., LL.B., St John's 
CoUege, Cambridge; Barrister-at-Law ; one of the Masters of 
Cheltenham College. Complete, Crown 8vo. 4J. 6d, . Part I. 
is,td. 

Writers on Arithmetic attkepresentdayfeelthe necessity of explaining the 
principles on which the rules of the subject are based^ but few as yet feel the 
necessity of making these explanations strict and complete. If the science 
of Arithmetic is to be made an effective instrument in developing and 
strengthening the mental powers^ it ought ^ be worked out rationally and 
conclusively ; and in this work the author has endeavoured to reason out 
in a clear and accurate manner the leading propositions of the sdencCy and 
to illustrate and apply those propositions in practice. In the practical 
part of the subject he has advanced somewhat beyond the majority of 
preceding writers; particularly in Division^ in Greatest Common 
Measure^ in Cube Root, in the Chapters on Decimal Money and the 
Metric System, and more especially in the application of Decimals to 
Percentages and cognate subjects. Copious examples, original and selected, 
are given, ** This strikes us as a valuable Manual of Arithmetic of the 
Scientific kind. Indeed, this really appears to us the best we have seen,** 
— Literary Churchman. " This is an essentially practical book, 
providing very definite hdp to candidates for almost every kind of com- ^ 
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Cambridge Senate-House Problems and Riders, 

WITH SOLUTIONS :— 

1848-1851.— PROBLEMS. By Ferrers and Jackson. 8vo. 
cloth. 1 5 J. 6^. 

1848-1851.— RIDERS. By Jameson. 8vo. cloth. 7j. 6</. 

1854. — PROBLEMS AND RIDERS. By Walton and 
Mackenzie. 8vo. cloth, ioj. 6^. 

1857. — PROBLEMS AND RIDERS. By Campion and 
Walton. 8vo. cloth. 8j. 6</. 

i860.— PROBLEMS AND RIDERS. By Watson and Route. 
Crown 8vo. cloth, *is, 6d, 

1864.— PROBLEMS AND RIDERS. By Walton atid Wil- 
kinson. 8vo. cloth. loj. 6d, 

These volumes will be found of great value to Teachers and Students^ at 
indicating the style and range of mathematical study in the University of 
Cambridge, 

CAMBRIDGE COURSE OF ELEMENTARY NATURAL 
PHILOSOPHY, for the Degree of B. A. Originally compiled by 
J. C. Snowball, M.A., late Fellow of St John's College. 
Fifth Edition, revised and enlarged, and adapted for the Middle- 
Class Examinations by Thomas Lund, B.D., Late Fellow and 
Lecturer of St John's College, Editor of Wood's Algebra, &c 
Crown 8vo. cloth. 5j. 

This work mil be found adapted to the wants, not only of University 
Students, but also of many others who require a short course of Mechanics 
and Hydrostatics, and especially of the candidates at our Middle Class 
Examinations, At the end of each chapter a series of easy questions is 
added for the exercise of the student. 

CAMBRIDGE AND DUBLIN MATHEMATICAL JOURNAL. 
The Complete Work, in Nine Vols. 8vo. cloth. 7/. 4j. 

Only a few copies remain on hand. Among Contributors to this 
work will be found Sir W. Thomson, Stokes, Adams, Boole, Sir IV. R. 
Hamilton, De Morgan, Cayley, Sylvester, Jellett, and other distinguished 
m athematicians. 






Candler.—HELP TO arithmetic. Designed for the use of 
Schools. By H. Candler, M.A., Mathematical Master of J 
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This work is intended as a companion to any text-book tkat may he 
in use. " Tke main difficulties which boys experience in the different 
rides are skiljully dealt with and removed,*^ — Museum. 

Cheyne.— Works by C. H. H. CHEYNE, M.A., F.R.A.S. 

AN ELEMENTARY TREATISE ON THE PLANETARY 
THEORY. With a CoUectipn of Problems. Second Edition. 
Crown 8vo. cloth. 6s. 6d, 

In this volume an attempt has been made to produce a treatise on the 
Planetary theory^ which^ being elementary in character^ should be so far 
complete as to contain all thcU is usually required by students in the 
University of Cambridge. In the New Edition the work has been carefully 
revised. The stability of the Planetary System has been more fully treated ^ 
and an elegant geometrical explanation of the formula for the secular 
variation of the node and inclination has been introduced, 

THE EARTH'S MOTION OF ROTATION. Crown 8vo. 
y. (>d. 

The first part of this work consists of an application of the method of the 
varuUion of dements to the general problem of rotation. In the second 
part the general rotation formula are applied to the particular case oj 
the earth, 

Childe.— THE SINGULAR PROPERTIES OF THE ELLIP- 
SOID AND ASSOCIATED SURFACES OF THE Nth 
DEGREE. By the Rev. G. F. Childe, M.A., Author of 
" Ray Surfaces," " Related Caustics," &c 8vo. \os, 6d. 

The object of this volume is to devdop peculiarities in the Ellipsoid; 
andf further f to establish analogous properties in the unlimited congeneric 
series of which this remarkalfle surface is a constituent, 

Christie.— A collection of elementary test- 
questions IN PURE AND mixed MATHEMATICS ; 
with Answers and Appendices on Synthetic Division, and on the 
Solution of Numerical Equations by Homer's Method. By James 
R. Christie, F.R,S., late First Mathematical Maste* at the 
Royal Military Academy, ^Woolwich. Crown 8vo. cloth. 8j. dd. 
This series of Mathematical Exercises is collected from those which the 
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a long career at ike Royal Military Academy. A student who finds 
that he is able to solve the larger portion of these Exercisa^ may consider 
that he is thoroughly well grounded in the elementary principles of pure 
and mixed MathemcUics. 

Dalton.— ARITHMETICAL EXAMPLES. Progressively 
arranged, with Exercises and Examination Papers. By the Rev. 
T. Dalton, M.A., Assistant Master of Eton College. New 
Edition. i8mo. cloth. 2s. 6d. Answers to the Examples are 
appended. 

Day.— PROPERTIES OF CONIC SECTIONS PROVED 
GEOMETRICALLY. Part I., THE ELLIPSE, with 
Problems. By the Rey. H. G» Day, M.A., Head Master of 
Sedburgh Grammar School. Crown 8vo. 3^. 6^. 
The object of this hook is the introduction of a trecUment of Conic 
Sections which should be simple and natural^ and lead hy an easy transi- 
tion to the analytical methods^ without departing from the strict geometry 
of Euclid. 

DodgSOn.— AN ELEMENTARY TREATISE ON DETER- 
MINANTS, with their Application to Simultaneous Linear 
Equations and Algebraical Geometry. By Charles L. Dodgson, 
M.A., Student and Mathematical Lecturer of Christ Church, 
Oxford. Small 4to. cloth. \os. 6d. 

The object of the author is to present the subject as a continuous chain oj 
argument^ separated from all accessories of explanation or illustration. 
All such explanation and illustration as seemed necessary for a beginner 
are introduced ^ either in the form of foot-notes, or, where that would have 
occupied too much room, of Appendices. ** The work,^^ says the 
Educational Times, ^^ forms a valuable cuidition to the treatises we 
possess on Modern Algebra.'''' 

Drew. — GEOMETRICAL TREATISE ON CONIC SEC- 
TIONS. By W. H. Drew, M. A., St. John's College, Cambridge. 
Fourth Edition. Crown 8vo. cloth. 4J. dd. 

In this work the subject of Conic Sections has been placed before the student 
tn such a form that, it is hofied. after masterinir ik^ ^/^♦••^/r ^f jc.^/.w l. 
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D re w — continued, 

may find it an easy and interesting continuation of his geometrical studies. 
With a view, also, of rendering the work a complete manucU of whcU is 
required at the Universities, there have either been embodied into the text or 
inserted among the examples, every book-work question, problem, and rider, 
which has been proposed in the Cambridge examinations up to the present 
time, 

SOLUTIONS TO THE PROBLEMS IN DREWS CONIC 
SECTIONS. Crown 8vo. cloth. 4f. 6d. 

Earnshaw (S.) — partial differential equa- 
tions. An Essay towards an entirely New Method of Inte- 
grating them. By S. Earnshaw, M.A., St John's College, 
Cambridge. Crown 8vo. ^s. 

The peculiarity of the system expounded in this work is, that in every 
equation, whatever be the number of original independent variables, the work 
of integration is at once reduced to the use of one independent variable 
only. The author's object is merely to render his method thoroughly Intel- 
ligible. The various steps of the investigation are all obedient to one 
general principle, and though in some degree novel, are not really difficult, 
but on the contrary easy when the eye has become accustomed to the novelties 
of the notation. Many of the results of the integrations are far more 
general than they were in the shape in which they have appeared in former 
treatises, and many Equations will be found in this Essay integrated 
with ease in finite terms which were never so integrated before. 

Edgar (J. H.) and Pritchard (Q. S.)— NOTE-BOOK ON 

PRACTICAL SOLID OR DESCRIPTIVE GEOMETRY. 
Containing Problems with help for Solutions. By J. H. Edgar, 
M.A., Lecturer on Mechanical Drawing at the Royal School of 
Mines, and G. S. Pritchard, late Master for Descriptive 
Geometry, Royal Military Academy, Woolwich. Second Edition, 
revised and enlarged. Globe 8vo. 3J. 

In teaching a large class, if the method of lecturing and demonstrating 

from the black board only is pursued, the more intelligent students have 

generally to be kept back, from the necessity of frequent repetition, for the 

sake of the less promising ; if the plan of setting problems to each pupil is 
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A judicious comHnation of both methods is doubtless the best; and it is 
hoped that this result may be arrived at in some de^ee by the use of this 
book^ which is simply a collection of examples^ with helps for solution^ 
arranged in progressive sections. The new edition has been enlarged by the 
addition of chapters on the straight line and plane^ with explanatory dia- 
grams and exercises on tangent planes^ atid on the cctses of the spherical 
triangle, 

Ferrers.— AN elementary treatise on trilinear 

CO-ORDINATES, the Method of Reciprocal Polars, and the 
Theory of Projectors. By the Rev. N. M. Ferrers, M. A., Fellow 
and Tutor of Gonville and Caius College, Cambridge. Second 
Edition. Crown 8yo. 6j. (id. 

The object of the author in writing on this subject has mainly been to 
place U on a basis altogether independent of the ordinary Cartesian system^ 
instead of regarding it as only a special form of Abridged Notation, 
A short chapter on Determinants has been introduced. 

Frost.— Works by PERCIVAL FROST, M.A., formerly Fellow 
of St John's College, Cambridge ; Mathematical Lecturer of 
King's College. 

AN ELEMENTARY TREATISE ON CURVE TRACING. By 
Percival Frost, M.A. 8vo. i2j. 

The author has written this book under the conviction that the skill 
and power of the young mathematical student^ in order to be thoroughly 
available afterwards^ ought to be developed in all possible directions. The 
subject which he has chosen presents so many faces^ that it would be 
difficult to find another which, with a very limited extent of reading, 
combines, to the same extent, so many valuable hints of methods of cal' 
culations to be employed hereafter, with so much pleasure in its present 
use. In order to understand the work it is not necessary to have much 
knowledge of what is called Higher Algebra, nor of Algebraical Geometry 
of a higher kind than that which simply relates to the Conic Sections, 
From the study of a work like this, it is believed that the student will 
derive many advantages. Especially he will become skilled in making 
correct approximations to the vcUues of quantities, which cannot be found 
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Fro St — continued. 

THE FIRST THREE SPXTIONS OF NEWTON'S PRINCIPIA. 
With Notes and Illustrations. Also a collection of Problems, 
principally intended as Examples of Newton's Methods. By 
Percival Frost, M.A. Second Edition. 8vo. cloth, icw. 6df. 

The author^ 5 principal intention is to explain difficulties which niay he 
encountered by the student on first reading the Principia, and to illustrate 
the advantages of a careful study of the methods employed by Newton^ by 
showing the extent to which they may be applied in the solution of problems ; 
he has also endecevoured to give assistance to the student who is engaged in 
the study of the higher branches of mathematics, by representing in a 
geometrical form several of the processes employed in the Differential and 
Integral Ccdculus^ and in tht ancUyticcU investigations of Dynamics, 

Frost and Wolstenholme,— A TREATISE ON SOLID 

GEOMETRY, By Percival Frost, M.A., and the Rev. J. 
WoLSTEN HOLME, M.A., Fellow and Assistant Tutor of Christ's 
College. 8vo. cloth, x&f. 

77u authors have endeavoured to present before students as comprehensive 
a 7/iew of the subject as possible. Intending to make the subject accessible, 
eU least in the earlier portion, to all classes of students, they have endea- 
voured to explain completely all the processes which are most useful in 
dealing with ordinary theorems and problems, thus directing the student 
to the selection of methods which are best adapted to the exigencies of each 
problem. In the more difficult portions of the subject, they have considered 
themselves to be addressing a higher clcus of students ; and they have there 
tried to lay a good foundation on which to build, if any reader should 
wish to pursue the science beyond the limits to which the work extends. 

Godfray. — Works by HUGH GODFRAY, M.A., Mathematical 
Lecturer at Pembroke College, Cambridge. 

A TREATISE ON ASTRONOMY, for the Use of Colleges and 
Schools. 8vo. cloth. I2j. dd. 

This book embraces all those branches of Astronomy which have, from 
time to time, been recommended by the Cambridge Board of Mathematical 
Studies : but by far the larger and easier portion, adapted to the first three 
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G odfray — continued, 

advanced pupils in many of our schools. The author's aim has been to 
convey clear and distinct ideas of the celestial phenomena, ^^ It is a 
working book,*^ says the Guardian, ^^ taking Astronomy in its proper 
place in mathematical sciences, , , , Itis a book which is not likely to 
begot up unintelligently.^* 

AN ELEMENTARY TREATISE ON THE LUNAR THEORY, 
trith a Brief Sketch of the Problem up to the time of Newton. 
Second Edition, revised. Crown 8vo. cloth. $s. 6d, 

These pages will^ it is hoped^ form an introduction to more recondite 
works. Difficulties have been discussed at considerable length. The 
selection of the method followed with regard to analytical solutions^ 
which is the same as thai of Airy, Herschel, &^c. was made on account 
of its simplicity ; it is, moreover, the method which has obtained in the 
University of Cambridge, ^^ As an elementary treatise and introduction 
to the subject, we think it may justly claim to supersede all former onesy — 
London, Edin. and Dublin Phil. Magazine. 

Hemming.— AN elementary treatise on the 

DIFFERENTIAL AND INTEGRAL CALCULUS, for the 
Use of Colleges and Schools. By G. W, Hemming, M.A., 
Fellow of St. John's College, Cambridge. Second Edition, with 
Corrections and Additions. Sto. cloth. 2s, 

'* There is no book in common use from which so deaf and exact a 
knowledge of the principles of the Calculus can be so readily obtained,** — 
Literary Gazette. 

Jackson.— GEOMETRICAL CONIC SECTIONS. An Elemen- 
tary Treatise in which the Conic Sections are defined as the Plane 
Sections of a Cone, and treated by the Method of Projection. 
By J. Stuart Jackson, M.A., late Fellow of Gonville and Cains 
College, Cambridge. 4J. 6d, 

This work has been written with a view to give the student the benefit ej 
the Method of Projections cu applied to the Ellipse and Hyperbola. 
When this Method is admitted into the treatment of the Conic Sections, 
'here are many reasons why they should be defined, not with reference ic 

'he focus and dirgt-tinn.. hut nyror/liMcr tn th* nrini^^J ^.u:.^*: x, f •t 



MATHEMATICS. 27 

they have their name as plane sections of a cone. This method is calcU' 
lated to produce a material simplification in these curves^ and to make the 
proof of their properties m^^re easily understood and remembered. It is also 
a powerful instrument in the solution of a large class of problems relating 
to these curves. 



Jellet (John H.)— A treatise on the theory of 

FRICTION. By John H. Jellet, B.D., Senior Fellow of 
Trinity College, Dublin ; President of the Royal Irish Academy, 
8vo. 8j. (>d. 

The- theory of friction is as truly a part of Rational Mechanics as the 
theory of gravitation. This book is taken up with a special investigation 
of the laws of friction ; and some of the principles contained in it are 
believed to be here enunciated for the first time. The work consists of eight 
Chapters as follows : — L Definitions and Principles, II, Equilibrium 
with Friction. III. Extreme Positions of Equilibrium, IV, Movement 
of a Particle or System of Particles. V. Motion of a Solid Body, VI 
Necessary and Possible Equilibrium, VII. Determination of the Actual 
Value of the Acting Force of Friction. VIII Miscellaneous Problems — 
I. Problem of the Top. 2. Friction Wheels and Locomotives. 3. 
Questions for Exercise. ** The work is one of great research^ and will 
add mtich to the already great reputation of its author." — Scotsman. 



Jones and Cheyne. — algebraical exercises. Pro- 
gressively arranged. By the Rev. C. A. Jones, M. A., and C. H. 
Cheyne, M.A,, F. R. A. S., Mathematical Masters of Westminster 
School. New Edition. i8md. cloth. 2s. 6d. 

This little book is intended to meet a difficulty which is probably fdt more 
or less by all engaged in teaching Algebra to beginners. It is, that while 
new ideas are being acquired, old ones are forgotten. In the belief that 
constant practice is the only remedy for this, the present series of miscel- 
laneous exercises has been prepared. Their peculiarity consists in this, 
that though miscellaneous they are yet progressive, and may be used by 
the pupil almost from the commencement of his studies. The book 
being intended chiefly for Schools and Junior Students, the higher parts 
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Kitchener.— A geometrical note-book, containiBg 
Easy Problems in Geometrical Drawing preparatory to Uie Stady 
of Geometry. For the Use of Schools. By F. £. Kitchener, 
M. A., Mathematical Master at Rugby. New Edition. 4to. 2/. 

It is the object of this book to make some way in overcoming the difficulties 
of Geometrical conception^ before the mind is called to the attack of 
Geometrical theorems* A few simple methods of construction are given ; 
and space is left on each page, in order that the learner may draw in the 
^gures, 

Morgan.— A COLLECTION OF PROBLEMS AND EXAM- 
PLES IN MATHEMATICS. With* Answers. By H. A. 
Morgan, M.A., Sadlerian and Mathematical Lecturer of Jesus 
College, Cambridge. Crown 8vo. cloth. 6j. 6^. 

This book contains a number of problems, chiefly elementary, in the 
Mathematical subjects usually read at Cambridge, They have been 
selected from the papers set during late years at yesus College, Very few 
oj them are to be met with in other collections, and by far the larger 
number are due to some of the most distinguished Mathematicians in the 
University, 

Newton's PRINCIPIA. Edited by Professor Sir W. Thomson 
and Professor Blackburn, 4to. cloth. 31J. 6d, 

It is a sufficient guarantee of the excellence of this complete edition oj 
NewtofCs Principia that it hcks been printed for and under the care of Pro* 
fessor Sir William Thomson and Professor Blackburn, of Glasgow Urn- 
versity. The following notice is prefixed: — * * Finding that all the editions 
of the Principia are now out of print, we have been induced to reprint 
Newton^ s last edition [of 1 726] without note or comment, only introducing 
the * Corrigenda^ of the old copy and correcting typographical errors,^ 
The book is oj a handsome size, with large type, fine thick paper, and cleanly 
cut figures, and is the only modern edition containing the whole of I/ewton^s 
great work, " Undoubtedly the finest edition of the text of the * Principia 
which has hitherto appeared.'' — EDUCATIONAL TiMES. 

"Parkinson. — Works by S. Parkinson, D.D., F.R.S., Fellowsnd 
Tutor of St. John's Collepre. ramhri^cT* 
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Parkin son — continued, 

AN ELEMENTARY TREATISE ON MECHANICS. For the 
Use of the Junior Classes at the University and the Higher Classes 
in Schools. With a Collection of Examples. Fourth edition, revised. 
Crown 8vo. cloth, gj. 6d. 

In preparing this work the author's object has been to include in it 
such portions of Theoretical Mechanics as can be conveniently investigated 
ivithout the use of the ZfifferenticU Calculus^ and so render it suitable cts 
a manual for the junior classes in the University and the higher classes 
in Schools, Wtth one or two short exceptions, the student is not presumed 
to require a knowledge of any branches of Mathematics beyond the elements 
of Algebra, Geometry, and Trigonometry, Several additional propositions 
have been incorporated in the work for the purpose of rendering it more 
complete; and the collection of Examples and Problems has been largely 
increased, 

A TREATISE ON OPTICS. Third Edition, revised and enlarged. 
Crown 8vo. cloth. loj. td, 

A collection of examples and problems has been appended to this worky 
which are sufficiently numerous and varied in character to afford useful 
exercise for the student. For the greater part of them, recourse has been 
had to the Examination Papers set in the University and the several 
Colleges during the Icut twenty years, 

Phear. — elementary hydrostatics, with Numerous 
Examples. By J. B. Phear, M.A., Fellow and late Assistant 
Tutor of Clare College, Cambridge. Fourth Edition. Crown 
8vo, cloth. 5^. 6d, 

This edition hcts been carefully revised throughout, and many new 
illustrations and examples added, which it is hoped will increase its 
usefulness to students at the Unwerstties and in Schools, In accordance 
with suggestions from many engaged in tuition, answers to all the 
Examples have been given at the end of the book, 

Pratt.— A TREATISE ON ATTRACTIONS, LAPLACE'S 
FUNCTIONS, AND THE FIGURE OF THE EARTH. 
By John H. Pratt, M.A., Archdeacon of Calcutta, Author of 
" The Mathematical Principles of Mechanical Philosophy. " Fourth J 
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The author's chief design in this treatise is to give an answer to the 
question y " Has the Earth acqtnred its present form from being originally 
in a fluid state f " This Edition is a complete revision of the former ones, 

Puckle. — AN ELEMENTARY TREATISE ON CONIC SEC- 
TIONS AND ALGEBRAIC GEOMETRY. With Numerous 
Examples and Hints for their Solution ; especially designed for the 
Use of Beginners. By G. H. Puckle, M.A. New Edition, 

revised and enlarged. Crown 8vo. cloth. • 7j. dd. 
> 
This work is recommended by the Syndicate of the Cambridge Local 
ExamincUions, The AXHENiEUM says the author ** displays an intimate 
acquaintance with the difficulties likely to be felt, together with a singular 
aptitude in removing them, " 

Rawlinson. — elementary statics, by the Rev. George 
Rawlinson, M.A. Edited by the Rev. Edwaud Sturges,M. A., 
of Emmanuel College, Cambridge, and late Professor of the Applied 
Sciences, Elphinstone College, Bombay. Crown 8vo. cloth. 41. 6d, 

Published under the authority of Her Majesty* s Secretary of State for 
India^ for use in the Government Schools and Collies in India, 

Reynolds.— MODERN methods in elementary 

GEOMETRY. By E. M. Reynolds, M.A., Mathematical 
Master in Clifton College. Crown 8vo. 3^. 6d. 

This little book has been constructed on one plan throughout^ that of 
always giving in the simplest possible form the direct proof from the nature 
of the case. The ctxioms necessary to this simplicity have ^been assumed 
without hesitation^ and no scruple has been felt as to the increase of 
their number, or the acceptance of as many elementary notions as 
common experience places past all doubt. The book differs most from estab- 
lished teaching in its constructions^ and in its early application of Arith* 
metic to Geometry, 

Routh. — AN ELEMENTARY TREATISE ON THE DYNA- 
MICS OF THE SYSTEM OF RIGID BODIES. With j 
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Fellow and Assistant Tutor of St. Peter*s College, Cambridge; 
Examiner in the University of London. Second Edition, enlarged. 
Crown 8yo. cloth. I4r. 

In this edition the author has made several additions to each chapter. 
He has tried to make each chapter^ as far as possible^ complete in itself 
so that all that relates to any one part oj the subject may be found in the 
same place. This arrangement will enable every student to select his 
own order in which to read the subject. The Examples which will be 
found at the end of each chapter have been chiefly selected from the 
Examination Papers which have been set in the University and the 
Colleges in the last jew years. 
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WORKS 
By the REV. BARNARD SMITH, M.A., 

Rector of Glaston, Rutland, late Fellow and Senior Bursar 
of St. Peter's College, Cambridge. 

ARITHMETIC AND ALGEBRA, in their Principles and AppU- 
cation ; with numerous systematically arranged Examples taken 
from the Cambridge Examination Papers, with especial reference 
to the Ordinary Examination for the B.A. Degree. Twelfth 
Edition. Crown 8vo. cloth, icxr. dd. 

This manual is noiv extensively used in Schools and Colleges, both in 
England and in the Colonies. It has also been found of great service for 
students preparing for the Middle Class and Civil and Military Service 
Examinations J from the care that has been taken to elucidate the principles 
of all the rules. The present edition has been carefully revised. **To 
all those whose minds are sufficiently developed to comprehend the simplest 
mathematical reasonings and who have not yet thoroughly mastered the 
principles of Arithmetic and Algebra^ it is calculated to be of great 
advantage. " — Athen^UM. Of this work, also, one of the highest possible 
authorities^ the late Dean Peacock^ writes: ** Mr. Smithes work is a most 
useful publication. The rules are stated with great clearness. The 
examples are well selected ^ and worked out with just sufficient detail, 
imthout being encumbered by too minute explanations ; and there prevails 
throughout it that just propo7'tion of theory and practice which is the 
crowning excellence of an elementary work."** 

ARITHMETIC FOR SCHOOLS. New Edition. Crown 8vo. 
cloth. 4J-. (id. 

Adapted from the author^ s work on ** Arithmetic and Algebra,** by the 
omission of the algebraic portion, and by the introduction of new exercises. 
The reason of each arithmetical process is fully exhibited. The system cj 
Decimal Coinage is explained ; and answers to the exercises are appended 
ai the end. The ArUhmetic is characterised as ** admirably adapted Jot 
instruction, combining just sufficient theory with a large and weU-sdected , 



MA THEM A TICS. 33 



Barnard SmiXh-'Conthiued, 

A KEY TO THE ARITHMETIC FOR SCHOOLS. Tenth 
Edition. Crown Svo. cloth. 8^. 6d, 

EXERCISES IN ARITHMETIC. With Answers. Crown 8vo. 
imp cloth. 2s, 6d» 

Or sold separately. Part 1. u. ; Part It. is,; Answers, 6d. 

Tluse Exercises have been published in order to give thepufnl examples 
in every rule of Arithmetic, The sweater number have been carefully 
compiled from the latest University and School Examination Papers, 

SCHOOL CLASS-BOOK OF ARITHMETIC. i8mo. cloth. 3J. 

Or sold separately, Parts I. and II. lod, each; Part III. is. 

This manualf published at the request of many schoolmasters ^ and 
chiefly intended for National and Elementary Schools^ hcu been prepared 
on the same plhn as that adopted in the author's School Arithmetic^ which 
is in extensive circulation in England and abroad. The Metrical Tables 
have been introduced y from the conviction on the part of the author that 
the knowledge of such tablesy and the mode of applying them, will be of 
^reat use to the rising generation, 

KEYS TO SCHOOL CLASS-BOOK OF ARITHMETIC. Com- 
plete in one volume, i8mo. cloth, 6j. 6^.; or Parts I., II., and 
III., 2s, 6d. each. 

SHILLING BOOK OF ARITHMETIC FOR NATIONAL AND 
ELEMENTARY SCHOOLS. i8mo. cloth. Or separately, 
Part I. 2d.; Part II. 3</.; Part III. yd. Answers, 6d. 

THE SAME, with Answers complete. i8mo. cloth, is. 6d, 

This Shilling Booh of Arithmetic has been prepared for the use oj 
P/ational and other schools at the urgent request of numerous Masters of 
schools both at home and abroad. The Explanations of the Rules and 
the Examples will^ it is hoped, be found suited to the most elementary 
classes, 

KEY TO SHILLING BOOK OF ARITHMETIC. i$mo, cloth. 
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Barnard Smith — continued. 

EXAMINATION PAPERS IN ARITHMETIC. i8mo. doth. 
ij. (id. The same, with Answers, rSmo. \s. ^d. 

The object of these Examination Papers is to test students both in the 
theory and practice of Arithmetic, It is hoped that the method adopUd 
will lead students to deduce results from general principles rather than 
to apply stated rules. The author believes that the practice of giving 
examples under particular rules makes the working of Arithmetic quite 
mechanicaly and tends to throw all but very clever boys off their balance 
when a general paper on the subject is put before them, 

KEY TO EXAMINATION PAPERS IN ARITHMETIC. 
i8mo. cloth. 4J. 6^. 

THE METRIC SYSTEM OF ARITHMETIC, ITS PRINCIPLES 
AND APPLICATION, witli numerous Examples, written 
expressly for Standard V. in National Schools. Fourth Edition. 
i8mo. cloth, sewed. 3^. 

/// the New Code of Regulations issued by the Council of Education it 
is stated ^^ that in all schools children in Standards V, and VI, should 
know the principles of the Metric System, and be abU to explain the 
advantages to be gained from uniformity in the method of forming multiples 
and sub-multiples of the unit,*^ In this little book, Mr, Smith clearly 
and simply explains the principle of the Metric System^ and in con- 
siderable detail expounds the French system^ and its relation to the 
ordinary English method, taking the pupil on as far as Cotnpound 
Division, The book contains numtroHS Examples, and two wood'Cuts 
illustrating the Metric Tables of Surfacejind Solidity, Answers to the 
Examples are appended, 

A CHART OF THE METRIC SYSTEM, on a Sheet, size 42 in. 
by 34 in. on Roller, mounted and varnished, price 3^. dd. Fourth 
Edition. 

By the New Educational Code it is ordained that q. Chart qf the Metric 
System be conspicuously hung up on the wcUls of every school under 
Government inspection. The publishers believe that the present Chart will 
be found to answer all the requirements of the Code, and afford a full and 
perfectly intelligible view of the principles of the Metric System, Thi 
pHnciple of the system is clearly stated and illustrated by examples ; the 



MATHEMATICS. 35 

Barnard Smith — ^ntinued. 

Mtthad o/Formittg thi Tables is set forth ; Tables follcfw^ clearly showing 
the English equivalent of the French measures of—i. Length ; 2. Surface; 
"i^. Solidity ; 4. Weight; 5. Capacity. At the bottom of the Chart is drcnvn 
a fuU-length Metric Measure^ subdivided distinctly and intelligibly into 
Decimetres^ Centimetres ^ and Millimetres, " We do not remember that 
ever we have seen teaching by a chart more happily carried out, " — ScHOQL 
Board Chronicle. 

Also a Small Chart on a Card, price \d, 

EASY LESSONS IN ARITHMETIC, combining^ Exercises in 
Reading, Writing, Spelling, and Dictation. Part I. for Standard 
I. in National Schools. Crown 8vo. 9^. 

Diagrams for School-room walls in preparation. 

From the novel method and the illustrations used this little book cannot 
but tend to make the teaching of Arithmetic even to very young children 
interesting and successful. If the book be used according to the directions of 
the author, the method of instruction cannot but prove sound and easy, and 
acceptable to teacher and child. The Standard of Examination fixed by 
the Education Department for 1872 has been ad/iered to. The West- 
minster Review says : — ** We should strongly advise everyone to study 
carefully Mr, Barnard Smithes Lessons in Arithmetic, Writing, and 
Spelling. A more excellent little work for a first introduction to know- 
ledge cannot well be written. Mr. Smithes larger Text-books on Arithmetic 
and Algebra are already most favourably known^ and he has proved now 
that the dijfflculty of writing a text-book which begins ab ovo is really sur^ 
mountable ; but we shall be muck mistaken if tkis little book has not cost 
its author more thought and mental labour than any 0/ his more elaborate 
text-books. The plan to combine arithmetical lessons with those in reading 
and spelling is perfectly navel, and it is worked out in accordance with the 
aims of our National Schools ; and we are convinced that its general in- 
troduction in all elementary schools throughout the country will produce 
great educational advantages.*^ 

THE METRIC ARITHMETIC. 

This book will go thoroughly into the principles of the System^ intro" 
ducing the money tailes of the various countries which have cukpted it, 
and containing a very large number of Examples and Examination 
Pc^iTt^ [Nearly ready 
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Snowball.— THE elements of plane and spheri- 
cal TRIGONOMETRY; with the Construction and Use of 
Tables of Logarithms. By J. C. Snowball, M.A. Tenth Edition. 
Crown 8yo. doth. *is, 6ci, 

In preparing the present edition for the press^ the text has been 
subjected to a careful revision ; the proofs of some of the more import 
tant propositions have been rendered more strict and general ; and mori 
than two hundred examples, taken principally from the questions set of 
late years in the public Examinations of the University and of individual 
Colleges, have been added to the collection of Examples and Problems for 
practice, 

Tait and Steele.— a treatise on dynamics of a 

PARTICLE. With numerous Examples. By Professor Tait and 
Mr. Steele. New Edition, enlarged. Crown 8vo. cloth. lor. 6d, 
In this treatise TitUl be found all the ordinary propositions, connected 
with the Dynamics of Particles, which can be conveniently deduced without 
the use of D ^Alembert^s Principle, Throughout the book will be found a 
number of illustrative examples introduced in the text, and for the most 
part completely worked out; others with occasioned solutions or hints to 
assist the student are appended to each chapter. For by far the greater 
portion of these, the Cambridge Senate-House and College Examination 
Papers have been applied to. In the new edition numerous trivial errors, 
and a few of a more serious character, have been corrected, while many 
new examples have been added, 

Taylor. — geometrical CONICS; including Anharmonic 

Ratio and Projection, with numerous Examples. By C. Taylor, 

B. A., Scholar of St. John's Coll. Camb. Crown 8vo. cloth. 7j. 6</. 

This work contains elementary proof s of the principal properties of Conic 

Sections, together with chapters on Projection and Anharmonic Ratio, 

Tcbay.— elementary mensuration for schools. 

With numerous Examples. By Septimus Tebay, B.A., Head 

Master of Queen Elizabeth's Grammar School, Rivington. Extra 

fcap. 8vo. 3 J. dd. 

The inject of the present work is to enable boys to acquire a moderate 

knowledge of Mensuration in a reasonable time. All difficult and useless 

tnatter has been avoided. The examples for the most part are easy, and 

the rules are concise, •« A very compact useful manual," -—S^EorATOti* 



MATHEMATICS. 37 



WORKS 
By I. TODHUNTER, M.A., F.R.S., j 

Of St John's College, Cambridge.' 

*' They are all good, and each volume adds to the value of the rest.*^ — 
F&EEMAN. ** Perspicuous language^ vigorous investigations, scrutiny o; 
difficulties, and methodical treatment, characterise Mr, Todhuntet^s works,*^ 
.r-CiviL Engineer. 

THE ELEMENTS OF EUCLID. For the Use of Colleges and . 
Schools. New Edition. i8mo. cloth. 3^. 6d, 

No method of ofvercoming the difficulties experienced by young students oj 
Euclid appecirs to be so useful as that of breaking up the demonstrations 
into their constituent parts ; a plan strongly recommended by Professor 
De Morgan, In the present Edition each distinct assertion in the argU' 
ment begins a new line ; and at the ends of the lines are placed the 
necessary references to the preceding principles on which the assertions 
depend. The longer propositions are distributed into subordinate parts, 
which are distinguished by breaks at the beginning of the lines. Notes, 
Appendix, and a collection of Exercises are added, 

MENSURATION FOR BEGINNERS. With numerous Examples. 
New Edition. i8mo. doth. 2s, 6d. 

The subjects included in the present work are those which have usually 
found a place in Elementary Treatises on Mensuration, The mode of 
treatment has been determined by the fact that the work is intended for the 
use of beginners. Accordingly it is divided into short independent chapters, 
which are followed by appropriate examples, A knowledge of the elefKcnts 
of Arithmetic is all that is assumed; and in connection with most of *he 
Rules of Mensuration it has been found practicable to give such explan "- 
tions and illustrations as will supply the place of formal mathemaOcc ' 
demonstrations, which would have been unsuitable to the character of tht 
work, " For simplicity and clearness of arrangement it is unsurpassed i 
hv nnv text-book on the subject which has come under our notice.^* — J 
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Todhunter (I.) — continued. 

ALGEBRA FOR BEGINNERS. With numerous Examples. New 
Edition. i8mo. cloth. 2s, 6d. 

Great pains have been taken to rendtr this work intelligible to young 
students f by the use of simple language and by copious explanations. In 
determining the subjects to be included and the spcue to be assigned to each^ 
the author has been guided by the Papers given at the various examinations 
in elementary Algebra which are now carried on in this country. The 
book may be iaid to consist of three parts. The first part contains the 
elementary operations in integral and fractional expressions ; the second 
the solution of equations and problems; the third treats of various subjects 
which are introduced but rarely into Examination Papers^ and are more 
briefly discussed. Provision has at the same time been made for the 
Introduction of easy equations and problems at an early stage— for these 
who prefer such a course. 

KfiY To ALOfeBRA FOR BEGINNERS. Crown «ro. doth. 
6s. 6d. 

TRIGONOMETRY FOR BEGINNERS. With numerous Examples. 
New Edition* i8mo. doth. 2s. 6d. 

Intended to strve as an introduction to the larger treatise on Plane 
Trigonometry^ published by the author. The same plan has been culopted 
as in the Algebra for Beginners t the subject is discussed in short chapters^ 
and a collection of examples is cUtcuhed to each chapter. The first fourteen 
chapters present the geometrical part of Plane Trigonometry; and contain 
all that is necessary for practical j^rposes. The range of matter included 
is such as seems required by the various examinations in elementary Tri' 
gonometry which are now carried on in this country. Answers are 
appended. 



MECHANICS FOR BEGINNERS. With numerous ExampI 
New Edition. iSmo. cloth. 4r. (id. 

Intended as d companion to the two preceding books* The work /of^ms an 
elementary treatise on demonstrative mechanics. A knowledge of the elements 
•t least of the theory Of the subject is extremely valuable even for those who 
are mainly concerned with practical results. The author has accordingly 
endeavoured to provide a suitable introduction to the study of applied as 
well as ^theoretical mechanics. The work consists of two parts, namely 
^tatks and Dynamics. It will be found to contain all ikm A. --*.,-//! 
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Todhunter {^.)--<(mtinued. 

ALGEBRA. For the Use of CoUeges and School! Fifth Edition. 
Clown 8iro. doth. 7^. dd. 

This work contains all the propositions which are usually included in 
elementary trecUises on Algebra, and a large number of Examples for 
Exercise. The author has sought to render the work easily intelligible to 
students, without impairing the accuracy of the demonstrcUions, or con- 
tracting the limits of the subject. The Examples, about Sixteen hundred 
and fifty in number^ have been selected with a view to illustrate every part 
of the subject. Each chapter is complete in itself; and the work will be 
found peculiarly adapted to the wants of students who are without the aid 
of a teacher^ The Answers to the Examples, with hints for the solution of 
some in which assistance may be needed, are given at the end of the book. 
In the present edition two New Chapters and Three hundred miscellaneous 
Examples hceue been added. The latter are arranged in sets, each set 
containing ten Examples, " // hcu merits which unquestionably place 
it first in the class to which it ^^/<7«^."— Educator. 

KEY TO ALGEBRA FOR THE USE OF COLLEGES AND 
SCHOOLS. Crown 8vo. ioj.- 6d, 

AN ELEMENTARY TREATISE ON THE THpdRY OF 
EQUATIONS. Second Edition, revised. Crown 8vo. cloth. 
*js, 6d. 
This treatise contains all the propositions which are usually included 
in elementary treatises on the theory of Equations, together with Examples 
for exercise. These have been sdected from the College and University 
Examination Papers, and the results have been given when it appeared 
necessary. In order to exhibit a comprehensive view of the subject, the 
treatise includes investigations which are not found in all the preceding 
elementary treatises, and also some investigations which ate not to be found 
in any of them. For the Second Edition the work has been revised and 
some acUlitums have been mctde, the most important being an cu:count of 
the researches of Professor Sylvester respecting Newtof^s Rule. **A 
thoroughly trustworthy, complete, and yet not too daborate treatise^* 
Philosophical Magazine. i 

PLANE TRIGONOMETRY, For Schools and Colleges. Fourth ' 
Edition. Crown 8vo. doth. 5^. 
1%e design of this work has been to render the subject intelligible to 
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Todhunter {l.)^^(mHnued. 

obtainitig all thi inftrmcOion which hi will requin on this branch pJ 
MathemoHcs. Each chapter is followed by a set of Examples: those 
which are entitled Miscellaneous £xampleS| together with a few in sonu 
of the other sets^ may be advantageously reserved by the student for exercise 
after he has made some progress in the subject. In the Second Edition 
the hints for the solution oj the Examples have been considerably increased, 

A TREATISE ON SPHERICAL TRIGONOMETRY. New 

Edition, enlarged. Crown 8vo. doth. 4r. 6d, 

The present work is cottsiructed on the same plan as the treatise on 
Plane Trigonometry ^ to which it is intended as a sequel. In the account 
of Napiet^s Rules of Circular Farts^ an explanation has been gk/en of a 
method of proof devised by Napier ^ which seems to have been overlooked 
by most modem writers on the subject. Considerable labour hcts been 
bestowed on the text in order to render it comprehensive and accurate^ and 
the Examples {selected chiefly from College Examination Papers) have 
all been carefully verified, ^^ For educational purposes this work seems . 
to be superior to any others on the sub/ect.^'^CBiTlc 

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight 
Line and the Conic Sections. With numerous Examples. Fourth 
Edition, revised and enlarged. Crown 8vo. cloth. Js, 6a, 

The author has here endeavoured to exhibit the subject in a simple 
manner for the benefit ofbeginners^ and at the same time to include in one 
volume all that students usually require. In addition^ therefore^ to the 
propositions which have always appeared in such treatises^ he has intro- 
duced the methods of abridged notation, which are of more recent origin; 
these methods^ which are of a less elementary character than the rest of the 
work^ are placed in separate chapters, and may be omitted by the student 
atfirst, 

A TREATISE ON THE DIFFERENTIAL CALCULUS. With 
numerous Examples. Sixth Edition. Crown 8vo. cloth, los, 6d, 

The author has endeavoured in the present work to exhibit a compre- 

hensive view of the Differential Calculus on the method of limits. In the 

more elementary portions he has entered into considerable detail in the 

\nationSy with the hope that a reader who is without the assistance of a 

may be enabled to acquire a competent acquaintance with the sutject. 



method adopted is that nf nim>^j^*:„f ^^^/k.^^*. 
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Todhunter iJL.)--continu€d. 

chapUrs an appended ixampUs sufficwttly numerous to render another 
book unnecessary ; these examples being mostly selected from College Ex* 
amlnation Papers, ** It has already taken its place as the text-book 
on that jff^Vr/.''-*-PHiLosoPHiCAL Magazine. 

A TREATISE ON THE INTEGRAL CALCULUS AND ITS 
APPLICATIONS. With numerous Examples. Third Edition, 
revised and enlarged. Crown 8vo. cloth, los, 6d, 

This is designed as a work at once elementary and complete^ adapted 
for the use of beginners^ and sufficient for the wants of advanced students. 
In the selection of the propositions, and in the mode of estctblishing them, 
it has been sought to exhibit the principles clearly, and to illustrcUe 
all their most important results. The process of summation has been 
repeatedly brought foiuoard, with the znew of securing the attention of 
the student to the notiotis which form the true foundation of the Calculus 
itself as well as of its most valuable applications. Every attempt has been 
mcule to explain those difficulties which usually perplex beginners, especially 
with reference to the limits of integrations, A new method has been adopted 
in regard to the transformation of mttltiple integrals. The Icut chapter 
deals with the Calculus of Variations, A large collection of exercises, 
selected from College Examination Papers, has been appended to the several 
chapters, 

EXAMPLES OF ANALYTICAL GEOMETRY OF THREE 
DIMENSIONS. Third Edition, revised. Crown 8vo. cloth. 

A TREATISE ON ANALYTICAL STATICS. With numerous 

Examples. Third Edition, revised and enlarged. Crown 8vo. 

doth, los, td. 

In this work on statics (treating of the laws of the equilibrium of bodies) 

will be found all the propositions which usually appear in treatises on 

Theoretical Statics, To the different chapters examples are appended, 

which have been principally selected from University Examination Papers, 

In the Third Edition many additions have been made, in order to illus' 

Irate the application of the principles of the subject to the solution cj 

problems, 

A HISTORY OF THE MATHEMATICAL THEORY OF 
PROBABILITY, from the time of Pascal to that of Laplace. 
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Todhunter (I.) — continued. 

The subject of this volume has high claims to considefaHan &H account of 
the subtle problems which it involves^ the valuable contributions to analysis 
which it has produced, its important practical applications, and the emi- 
nence of those who have cultivated it. The subject claims all the interest 
which illustrious names can confer : nearly every great mathematician 
within the range of a century and a half comes up in the course of the 
history. The present work, though principally a history, may claim the 
title of a comprehensive treatise on the Theory of Probability, for it assumes 
in the reader only so mttch knowledge as can be gained from an elementary 
book on Algebra, and introduces him to almost every process and every 
species of problem which, the literature of the subject can furnish. The 
author hcu been careful to reproduce the essential elements of the original 
works which he has analysed, and to corroborate his statements by exact 
quotations from the originals, in the languages in which they were 
published, 

RESEARCHES IN THE CALCULUS OF VARIATIONS, 
principally on the Theory of Discontinuous Solutions : an Esss^ 
to which the Adams Prize was awarded in the University of Cam- 
bridge in 187 1. Svo. 6s, 

The subject of this Essay wcu prticribed in the following terms by the 
Examiners: — *^A determination of the circumstances under which dis' 
continuity of any kind presents itself in the solution of a problem oj 
mcucimum or minimum in the Calculus of Variations, and applications to 
particular instances. It is expected that the discussion of the instances 
should be exemplified as far as. possible geometrically, and that attention be 
especially airected to cases of real or supposed failure of the Calculus," The 
Essay, then, is mainly devoted to the consideration of discontinuous solutions ; 
but incidentally various other questions in the Calculus of Variations are 
examined and elucidated. The author hopes that he has definitely contri- 
buted to the * extension and improvement of our knowledge of this refined 
department of analysis , 



Wilson (J. M.)— ELEMENTARY GEOMETRY. Books 
I. II. III. containing the subjects of Euclid*s First Four Books 
following the Syllabus of Geometry prepared by the Geometrical 
Association. Third Edition. Extra fcap. Svo. 3J. (id. By J. M. 
Wilson, M.A., late Fellow of St John's College, Cambridge, 
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Wilson (J. M.) — continued, 

SOLID GEOMETRY AND CONIC SECTIONS. With Appen- 
dices on Transversals and Harmonic Division. For the use of 
Schools. By J. M. Wilson, M.A. Second Edition. Extra fcap. 
8vo. y, 6d, 

TTiis work is an endeavour to introduce into schools some portions oj 
Solid Geometry which are now very little read in England. The first 
twenty-one Propositions of EtuWTs Eleventh Book are usually all the 
Solid Geometry that a boy reads till he meets with the subject again in the 
course of his analytical studies. And this is a matter of regret^ because 
this part of Geometry is specially valuable and attractive. In it the atten- 
tion of the student is strongly called to the subject matter of the reasoning ; 
the geometriccU imagination is exercised ; the methods employed in it 
are more ingenious than those in Plane Geometry y and have greater diffi' 
culties to meet ; and the applications of it in practice are more varied, 

Wilson (W. P.) — A TREATISE ON DYNAMICS. By 
W. P. Wilson, M.A., Fellow of St. John's CoUege, Cambridge, 
and Professor of Mathematics in Queen's College, Belfast. 8vo. 
9^. ^d, 

**This treatise supplies a great educational need,*^ — Educational 
Times. 

Wolstenholme.— A BOOK OF mathematical 

PROBLEMS, on Subjects included in the Cambridge Course, 
By Joseph Wolstenholme, Fellow of Christ's College, some- 
time Fellow of St John's College, and lately Lecturer in Mathe- 
matics at Christ's Collie. Crown 8vo. cloth. 8j. 6d, 

Contents: — Geometry (Euclid) — Algebra — Plane Trigonometry — 
Geometrical Conic Sections — Analytical Conic Sections — Theory of Equa- 
Hons — Differential Calculus — Integral Calculus — SoHd Geometry — Statics 
— Elementary Dynamics — Nevoton — Dynamics of a Point — Dynamics oj 
a Rigid Body—Hydrostatics — Geometrical Optics— Spherical Trigonometry 
and Plane Astronomy, * * JtuHcious^ symmetrical^ and wdl arranged" — 
Guardian. 



44 EDUCATIONAL BOOKS. 



SCIENCE. 

ELEMENTARY CLASS-BOOKS. 

The importance of Science as an element of sound educa- 
tion is now generally acknowledged ; and accordingly it 
is obtaining a prominent place in the ordinary course of 
school instruction. It is the intention of the Publishers to 
produce a complete series of Scientific Manuals, affording 
full and accurate elementary information, conveyed in clear 
and lucid English. The authors are well known as among 
the foremost men of their several departments ; and their 
names form a ready guarantee for the high character of the 
books. Subjoined is a list of those Manuals that have 
already appeared, with a short account of each. Others 
are in active preparation ; and (he whole will constitute a 
standard series specially adapted to the requirements of be- 
ginners, whether for private study or for school instruction. 

ASTRONOMY, by the Astronomer Royal. 

POPULAR ASTRONOMY. With lUustrations. By Sir G. B. 
Airy, K.C.B., Astronomer Royal. New Edition. i8mo. 
cloth. 4f. 6^. 

TJiis work consists of six lectures^ which are intended " to explain to 
intelligent persons the principles on which the instruments of an Oiserva' 
tory are constructed (omitHng all details^ so far as they are merely sub' 
sidiaty), and the principles on which the observations made with tktse 
instruments are treated for deduction of the distances and weight s ^ ikt 
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Elementary Class- Books — continued. 

formula f and all troublesome details of calculation, " T%e speciality of this 
volume is the direct reference of every step to the Observatory ^ and the full 
description of the methods and instruments of observation, 

ASTRONOMY. 

MR. LOCKYER'S ELEMENTARY LESSONS IN ASTRO- 
NOMY. With Coloured Diagram of the Spectra of the Sun, 
Stars, and Nebulae, and numerous Illustrations. By J. NoRMAN 
LOCKYER, F.R.S. New Edition. i8mo. 5j. 6d, 

The author has here aimed to give a connected view of the whole subject^ 
and to supply fUctSy and idects founded on thefacts^ to serve as a basis for 
subsequent study and discussion. The chapters treat oj the Stars and 
Nebula; the Sun; the Solar System ; Apparent Movements of the Heavenly 
Bodies; the Measurement of Time; Light; the Telescope and Spectroscope; 
Apparent Places of the Heavenly Bodies ; the ReaJ Distances and Dimen- 
sions; Universal Gravitation. The most recent astronomical discoveries 
are incorporate, Mr, Lockyer's work supplements that of the Astronomer 
Royal mentioned in the previous article, " The book is fully clear ^ sound ^ 
and worthy of attention ^ not only as a popular exposition, but as a scientific 
* Index.^ '* — Athenaeum. ** The most fascinating of elementary books 
on the Sciences,'*^ — Nonconformist. 

QUESTIONS ON LOCKYER'S ELEMENTARY LESSONS 
IN ASTRONOMY. For the Use of Schools. By John Forbes- 
Robertson. i8mo. cloth limp. \s, 6d, 

t>HYSIOLOGY. 

PROFESSOR HUXLEY'S LESSONS IN ELEMENTARY 
PHYSIOLOGY. With numerous lUustrations. By T. H. 
Huxley, F.R.S., Professor of Natural History m the Royal Scliool 
of Mines. New Edition. i8mo. cloth. 4r. 6d, 

JTAis book describes and explains, in a series of graduated lessons, the 
principles of Human Physiology ; or the Structure and Functions of the 
Human Body, The first lesson supplies a genercU view of the subject, 
TTkis is followed by sections on the Vascular or Venous System, and the 
Circulation; the Blood and the Lymph; Respiration; Sources of loss 
and of Gain to the Blood; the Function of Alimentation ; Motion and 
TiwontoHon : Sensations and Sensorv Orpans : the Orsnn of Sisrht : the 
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Elementary Class-Books — conHmud. 

Coalescence of Sensations with one another and with other States of Con- 
sct&usnas: the Nervous System and Innervation; Histology, or the 
Afinute Structure of the Tissues, A Table of Anatomical and Physio- 
logical Constants is appended. The lessons are fully illustrated by 
numerous engravings. The new edition has been thoroughly revised, and 
a considerable number of new illustrations added, several of these having 
been taken from the rabbit, the sheep, the dog, and the frog, in order to aid 
those who attempt to make their knowledge real by acquiring some practical 
acquaintance with the facts of Anatomy and Physiology. ** Pure gold 
throughout.^ — GUA&DIAN. '' Unquestionably the clearest and most 
complete elementary treatise on this subject that we possess in any lan- 
guage." — Westminster Review. 

QUESTIONS ON HUXLEY'S PHYSIOLOGY FOR SCHOOLS. 
By T. Alcock, M.D. i8mo. is. 6d, 

These Questions were drawn up as edds to the instruetioH of a class of 
young people in Physiology, 

m 

BOTANY. 

PROFESSOR OLIVER'S LESSONS IN ELEMENTARY 
BOTANY. With nearly Two Hundred Illustrations, New 
Edition. i8mo. doth. 4;. 6d, 

This book is designed to teach the Elements of Botany on Professor 
Henslovds plan of selected Types and by the use of Schedules, The earlier 
chapters, embracing the dements of Structural and Physiological Botany^ 
introduce us to the methodical study of the Ordinal Types. The con- 
cluding chapters are entitled, ^^ How to dry Plants ^^ and *^JIow tt 
describe Plants." A vcduable Glossary is appended to the volume. In 
the preparation of this work free use has be^n mcuU of the manuscripl 
materials of the late Professor Hemlow, 

CHEMISTRY. 

PROFESSOR ROSCOE'S LESSONS IN ELEMENTARY 
CHEMISTRY, INORGANIC AND ORGANIC. By Henry 
E. RoscoE, F.R.S., Professor of Chemistry in Owens Collie, 
Manchester. With numerous Illustrations and Chromo-Litho of 
S* ^^!. Spectrum, and of the Alkalie« and Alkaline Eaitha^ 
New Edition. i8mo. doth, 4J.&/. 
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Elementary Class-Books — continued. 

It has been the endeavour of the author to arrange the most important 
faets and principles of Modem Chemistry in a plain but concise and 
scient^c form, suited to the present requirements ofdementary instruction. 
For the purpose of facilitating the attainment of exactitude in the knowledge 
of the subject^ a series of exercises and questions upon the lessons have been 
added. The metric system of weights and measures, and the centigrade 
thermometric scale, are used throughout the work. The New Edition, 
besides new wood-cuts, contains many additions and improvements, and 
includes the most important of the latest discoveries, *^ As a standard 
general text-book it deserves, to takea leading pUice,^^ — Spectator. " We 
unhesitatingly pronounce it the best of all our dementary treatises on 
Chemistry.*^ — ^Medical Times. 

In ordering, please specify MacmillatCs Edition. 

POLITICALr ECONOMY. 

POLITICAL ECONOMY FOR BEGINNERS. By Milucent 
G. Fawcett. New Edition. i8mo. 2s, (>d. 

This noorh has been written mainly with the hope that a short and 
elementary book might hdp to make Political Economy a more popular 
study in boyi and girl^ schools. In order to adapt the book especially for 
school use, questions have been added at the end of each chapter. In the 
New Edition each page has been carefully revised, and at the end of each 
chapter after the questions a few little puzzles have been culded, which wifi 
add interest to the book and teach the learner to think for himself. " Clear, 
compact, and comprehensive,'^*— "Daily News. " The relations of capital 
cLnd labour have never been more simply or mor^ cUarly expounded,** — 
CONTXMFORAEY REVIEW. 

LOGIC. 

ELEMENTARY LESSONS IN LOGIC ; Deductive and Indue- 
tive, with copious Questions and Examples, and a Vocabulary of 
Logical Terms. By W. Sta nley Jevons, M. A. , Professor of Logic 
in Owens College, Manchester. New Edition. i8mo. 3J. 6d, 

In preparing these Lessons the author has attempted to show that Logic, 
even in its traditional form, can be made a highly useful sub/ect of study, 
and a powerful means of mental exercise. With this view he kcu avoided 
the use of superfluous technical terms, and has abstained from entering 
into questions of a purely speculative or metaphysical character. For the 
dfMerUe illustrations too o^en found in works on Lmc. examples drawn 
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Elementary CleiSS-^ooks— ^continued, 

from the distinct objects and ideas treated in the natural and experimental 
sciences have been generally substituted. At the end oj almost every 
Lesson wilt be found references to the works in which the student will most 
profitably continue his reading of the subject treated^ so that this littk 
volume may serve as a guide to a more extended course of study. The 
Guardian thinks *^ nothing can be better for a school-book^** and the 
ATHENiEUM calls it "fl manual alike simple^ interesting^ and scientific** 

PHYSICS. 

LESSONS IN ELEMENTARY PHYSICS. By Balfoui 
Stewart, F.R.S., Professor of Natural Philosophy in Owens 
College, Manchester. "With numerous Illustrations and Chromo- 
liths of the Spectra of the Sun, Stars, and Nebulse. New Edition. 
iSmo. 4f. dd, 

A description ^ in an elementary manner ^ of the most important ofthost 
laws which regulate the phenomena of nature. The active agents^ heat^ 
light f electricity J etc., are regarded as varieties of energy, and the work « 
so arranged that their relation to one another, looked at in this lights and 
the paramount importance of the laws of energy, are clearly brought out* 
The volume contains all the necessary illustrations, and a plate represent- 
ing the Spectra of Sun, Stars, and Nebula, forms a frontispiece. The 
Educational Times caUs this " the beau ideal of a scientific text-book^ 
clear, accurate, and thorough,*"* 

PRACTICAL CHEMISTRY. 

THE OWENS COLLEGE JUNIOR COURSE OF PRAC- 
TICAL CHEMISTRY. By Francis Jones, Chemical Master 
in the Grammar School, Manchester. With Preface by Professor 
Roscoe. "With Illustrations. New Edition. i8mo. 2s, 6d. 

This little book contains a short description of a course of Practical 
Chemistry, which an experience of many years has proved suitable for 
those commencing the study of the science. It is intended to supplement, 
not to supplant, instruction given by the teacher. The subject-matter has 
been very carefully compiled, and many useful cuts are introduced, 

ANATOMY. 

LESSONS IN ELEMENTARY ANATOMY. By St. George 
Mivart, F.R.S., Lecturer in Comparative Anatomy at St Maiy'i 
Hospital With upwards of 400 Illustrations. i8mo. 6f. 6^ 
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These Lessons are intended for teachers and students of both sexes not 
already acquainted with Anatomy. The author has endeavoured, by 
certain additions and by the mode of treatment, also to fit them for students 
in medicine, and generally for those acquaintai with human anatomy, but 
desirous of learning its more significant relations to the structure of other 
animals. The Lancet says, " It may be questioned whether any other 
work on Anatomy contains in like compass so proportionately great a mass 
of information.^^ The Medical Times remarks, ** The work is excellent, 
and should be in the hands of every student of human anatomy, '^^ 

MANUALS FOR STUDENTS. 
Flower (W. H.)— an introduction to the oste- 

OLOGY OF THE MAMMALIA. Being the substance of 
the Course of Lectures delivered at the Royal College of Surgeons 
of England in 1870. By W. H. Flower, F.R.S., F.R.C.S., 
Hunterian Professor of Comparative Anatomy and Physiology. 
With numerous Illustrations. Globe 8vo. 7^. 6^. 

Although the present work contains the substance of a Course of Lectures, 
the form has been changed, so cu the better to adapt it as a handbook for 
students. Theoretical views have been almost entirely excluded: and while 
it ts impossible in a scientific treatise to avoid the employment of technical 
terms, it has been the authof's endeavour to use no more than absolutely 
necessary, and to exercise due care in selecting only those that seem most 
appropriate, or which have received the sanction of general adoption. With 
a very few exceptions the illustrations have been drawn expressly for this 
work from specimens in the Museum of the Royal College of Surgeons, 

Hooker (Dr.)— the students flora of the 

BRITISH ISLANDS. By J. D. Hooker, C.B., F.R.S., 

M.D., D.C.L., Director of the Royal Gardens, Kew. Globe 

8vo. 10s, 6d, 

T7ie object' of this work is to siipply students and field-botanists with a 

fuller account of the Plants of the British Islands than the manuctis 

hitherto in use aim cU gwing. The Ordinal, Generic, and Specific 

characters have been re-written, and are to a great extent original, and 

drawn from living or dried specimens, or both, ** Cannot fail to perfectly 

fulfU. the purpose for which it is intended ^^-^'Lant^ and Water. 

* * Containing the fullest and most accurate manual of the kind that has yet 

j:JtJi^J»mfM^ »' P ATT "M" ATT fl A '71?TT'I!' 
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OHyer (Professor).— FIRST book of Indian botany. 

3y P^^NIEL Oliver, F.R.S., F.L.S., Keeper of die Herbarium 
and Library of the Royal Gardens, Kew, and Professor of Botany 
in University College, London. With numerous Illustrations. 
Extra fcap. 8vo. 6s. 6d. 

This manual is, in substance, the authors ^^ Lessons in Elementary 
Botany^* adapted for use in India. In preparing it he has had in view 
the want, often felt, of some handy resum6 of Indian Botany, which might 
be serviceable not only to residents of India, but also to any one about to 
proceed thither, desirous of getting som^ preliminary idea of the Botany of 
that country. ** // contains a well-digested summary of all essential knoW' 
ledge pertaining to Indian botany, wrought out in accordance with the best 
principles of scientific arrangement,'^ — Allen's Indian Mail. 

Other volumes of these Manuals will follow. ' 



Ball (R. S., A.M.) — EXPERIMENTAL MECHANICS. 
A Course of Lecturies delivered at the Royal College of Science 
for Ireland. By Robert Stawell Ball, A.M., Professor of 
Applied Mathematics and Mechanics in the Royal College of 
Science for Ireland (Science and Art Department). "Royal 8vo. 
1 6 J. 

The author* s aim has been to create in the mind of the student physical 
ideas corresponding to theoretical laws, and thus to produce a work which 
may be regarded either as a supplement or an introduction to manuals oj 
theoretic mechanics. To reaiize this design, tJie copious use of experimental 
illustrations was necessary. The apparcUus used in the Lectures, and 
figured in the volume, has been principally built up from Professor Willis's 
most admirable system. In the selection of the subjects, the question oj 
practical utility hq^ in many cases been regarded as the one of paramount 
importance. The elementary truths of Mechanics are too well known to 
admit of novelty, hut it is believed that the mode of treatment which is 
adopted is more or less original. This is especially the case in the Lectures 
relating to friction, to the mechanical powers, to the strength of timber and 
structures, to the laws of motion, and to the pendulum. The illustrations, 
drawn from the apparatus, are nearly all ori^ncd, and are beautifully 
executed. 
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Clodd — THE CHILDHOOD OF THE WORLD: a Simple 
Account of Man in Early Times. By Edward Clodd, F.R. A.S. 
Second Edition. Globe 8vo. y. 

Professor Max Muller, in a letter to the Author^ says: ^^ I read 
your book with great pleasure, I have no doubt it will do ^ood, and I 
hope you will continue your work. Nothing spoils our temper so mtuh as 
hamng to unlearn in youths manhood, and even old age^ so many things 
which we were taught as children. A book like yours will prepare a far 
better soil in the child^s mindy and I was delighted to have it to read to 
my children,^'' 



Cooke (Josiah P., Jun.)— FIRST principles of 

CHEMICAL PHILOSOPHY. By Josiah P. Cooke, Jun., 
Ervine Professor of Chemistry and Mineralogy in Harvard College. 
Crown 8vo. I2J. 

The object of the author in this book is to present the philosophy of 
Chemistry in such a form that it can be made with profit the subject of 
College recitations^ and furnish the teacher with the means of testing the 
students faithfulness and ability. With this view the subject has been 
developed in a logical order ^ and the principles of the science are taught 
independently of the experimental evidence on which they rest, 

Guillemin.— THE FORCES OF NATURE: a Popular Intro- 
duction to the study of Physical Phenomena. By Amedee Guille- 
min. Translated from the French by Mrs. Norman Lockyer, 
and Edited, with Additions and Notes, by J. Norman Lockyer, 
F.R.S. With II Coloured Plates and 455 Woodcuts. Second 
Edition. Royal 8vo. cloth, gilt. 31J. 6d. 

* ' Translator and Editor have done justice to their trust. The text hds 
fill the force and flow of original writings combining faithfulness to the 
author's meaning with purity and independence in regard to idiom ; while 
the historical precision and accuracy pervading the work throughout, speak 
of the ivatchful editorial supervision which has been given to every scientific 
detail, . . . Altogether, the work may be said to have no parallel, either in 
point of fulness or attraction, as a popular manual of physical science" — j 
Saturday Review. J 
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Lockyer. — ^THE SPECTROSCOPE AND ITS APPLICA- 
TIONS. By J. Norman Lockyer, F.R,S. With Coloured 
Plate and numerous, illostiations. Second Edition. Crown 8vo. 

Tliis forms volunu one of ** Nature Series^^^ a Series of Popular 
Scientific Works now in course of publication, consisting of popular and 
instructive works, on particular scientific subjects — Scientific Discovery, 
Applications, History, Biography — by some of the most eminent scientific 
men of the day. They will Jbe so written as to be interesting and intdH" 
gible even to non-scientific readers, Mr, Lockyer's work in Spectrum 
Analysis is widely known. In the present short treatise will be found an 
exposition of the principles on which Spectrum Analysis rests, a description 
of the various kinds of Spectroscopes, and an account of whctt has already 
been done with the instrument, as well as of what may yet be done both in 
science and in the industrial arts. 

RoSCOe (H. E.)— SPECTRUM ANALYSIS. Six Lectures, 
with Appendices^ Engravings, Maps, and Chromolithographs. 
By H. E. RoscoE, F.R.S., Professor of Chemistry in Owens 
College, Manchester. Third Edition, revised throughout Royal 
8vo. 2 1 J. 

" In six lectures he has given the history of the discovery and set forth 
the facts rdating to the analysis of light in such a way that any reader oj 
ordinary intdligence and information will be able to understand lohat 
* Spectrum Analysis * is, and what are its claims to rank among the most 
signal triumphs of science of which even this century can boast,** — iNoN- 
CONFORMIST. " The illustrations ^no unimportant part of a book on 
zuch a subject — are marvels of wood-printing, and reflect the clearness 
which is the distinguishing merit of Mr, Roscois explanations,** — 
Saturday Review. ** ITie lectures themsdves furnish a most ad' 
mirdble elementary treatise on the subject, whilst by the insertion in 
appendices to each lecture of extrtuts from the most important published 
memoirs, the author has rendered it equally valuable as a text-book 
for advanced students** — ^Westminster Review. 

Thorpe (T. E.)_A SERIES OF CHEMICAL PROBLEMS, 
for use in Colleges and Schools. Adapted for the preparation of 
Students for the Government, Science, and Society of Arts Ex- 
aminations. With a Preface by Professor RoscoE. i8mo. 
cloth. IJ-. 
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In the Preface Dr, Roscoe says — " My experience has led me to feel more 
and more strongly that by no method can accuracy in a knowledge of 
chemistry be more surely secured than by attention to the working of well- 
selected problems, and Dr. Thorpe^ s thorough acquaintance with the wants 
of the student is a sufficient guarantee that this selection has been carefully 
made, /intend largely to use these questions in my own classes, and I can 
confidenUy recommend them to aU teachers and students of the science,** 

WurtZ.— A HISTORY OF CHEMICAL THEORY, from the 
Age of Lavoisier down to the present time. By Ad. Wurtz. 
Translated by Henry Watts, F.R.S. Crown 8vo. 6j. 

** T7u treatment of the subject is admirahlCy and the translator has 
evidently done his duty most efficiently** — Westminster Review. 
'* The discourse, as a resume of chemical theory and research, unites 
singular luminousness and grasp. A few judicious notes are added by the 
translator** — Pall Mall Gazette. 



54 EDUCATIONAL BOOKS. 



SCIENCE PRIMERS FOR ELEMENTARY 

SCHOOLS. 

The necessity of commencing the teaching of Science in Schools at an 
early stage of the pupil's course has now become generally recog- 
nized, and is enforced in all Schools under Government inspection. 
For the purpose of facilitating the introduction of Science 
Teaching into Elementary Schools, Messrs. Macmillan are now 
publishing a New Series of Science Primers, under the joint 
Editorship of Professors Huxley, Roscoe, and Balfour 
Stewart. The object of these Primers is to convey information 
in such a manner as to make it both intelligible and interesting to 
pupils in the most elementary classes. They are clearly printed on 
good paper, and illustrations are given whenever they are necessary 
to the proper understanding of the text. The following are just 
published : — 

PRIMER OF CHEMISTRY. By H. E. Roscoe, Professor ot 
Chemistry in Owens College, Manchester. i8mo. is. Second 
Edition. 

PRIMER OF PHYSICS. By Balfour Stewart, Professor of 
Natural Philosophy in Owens College, Manchester. i8mo. is. 
Second Edition. 

PRIMER OF PHYSICAL GEOGRAPHY. By Archibald 
Geikie, F. R. S., Murchison-Professor of Geology and Mineralogy 
at Edinburgh. Second Edition. i8mo. is. 

Everyone ought to know something about the air we breathe and the 
earth we live upon, and about the relations between them; and in this 
little work the author wishes to sho^u what sort of questions may be put 
about some of the chief parts of the book of nature, and especially about two 
of them— the Air and the Earth. The divisions of the book are as 
follows: — The Shape of the Earth — Day and Night— The Air The 
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In these Manuals the authors have aimed, not so much to give informa- 
tion, as to endeavour to discipline the mind in a way which has not 
hitherto been customary, by bringing it into immediate contact with 
Nature herself. For this ^rpose a series of simple experiments {to be 
performed by the teacher) has been devised, leading up to the chief truths 
of each Science. Thus the power of observation in the pupils will be 
awakened and strengthened. Each Manual is copiously illustrated, and 
appended are lists of all the necessary apparatus, with prices, and 
directions as to how Ihey may be obtained. Professor Huxley s introduce 
tory volume has been delayed through the illness oj the author, but it is 
now expected to appear very shortly. " They are wonderfully clear and 
lucid in their instruction, simple in style, and admirable in plan.^^ — 
Educational Times. 

/;/ preparation : — 
INTRODUCTORY. By Professor Huxley. 

PRIMER OF GEOLOGY. By Archibald Geikie, ii'.KS. 

[yust ready. 

PRIMER OF BOTANY. By Dr. Hooker, C.B., F.II.S. 
PRIMER OF ASTRONOMY. By J. Norman Lockyer, F.R.S. 
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MISCELLANEOUS. 

Abbott.— A SHAKESPEARIAN GRAMMAR. An Attempt to 
illustrate some of the DifTerences between Elizabethan and Modem 
English. By the Rev. E. A. Abbott, M. A., Head Master of the 
City of London School. For the Use of Schools. New and 
Enlarged Edition. Extra fcap. 8vo. dr. 

TTie object of this work is to furnish students of Shakespeare and Bacon 
with a short systematic account of some points of difference between Eliza^ 
bethan syntax and our oztm, A section on Prosody is added, and Notes 
and Questions^ The success which has attended the First and Second 
Editions of the "Shakespearian Grammar," and the demand for a 
Third Edition within a year of the publication of the First, have encouraged 
the author to endeavour to make the work somewhat more useful, and to 
render it, as far as possible, a complete book of reference for all difficulties of 
Shakespearian syntax or prosody. For this purpose the whole of Shake- 
speare hcu been re-read, and an attempt has been made to include within 
this Edition the explanation of every idiomatic difficulty that comes within 
the province of a grammar as distinct from a gios'saty. The grecU object 
being to make a useful book of reference for students, and especially for 
clcuses in schools, several Plays hazte been indexed so fully that with the aid 
of a glossary and historical notes the references will serve for a complete com^ 
mentary, * ' A critical inquiry, conducted with great skill and knowledge^ 
and with all the appliances of modern philology .... We venture to believe 
thcU those who consider themselves most proficient as Shakespearians will 
find something to learn from its pages.** — Pall Mall Gazette. 
" Valuable not only as an aid to the critical study of Shakespeare, bnt 
as tending to familiarize the reculer with Elizabethan English in 
general,** — ^ATHENiEUM. 

Berners.— FIRST LESSONS ON HEALTH. By J. Ber- 
NERS. i8mo. IJ. Third Edition. 

This little book consists of the notes of a number of simple lessons on 
sanitary subiects avuen to a class in a Natumal SrhAnI n^/l AV//^*^ f^ 
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ixnth great interest and intelligence. They have been made as easy and 
familiar as possible, and as far as they go may be deemed perfectly trust- 
worthy. One of the authoi^s main attempts has been, to translate the 
concise and accurate language of science into the colloquial nursery 
dialect comprehensible to children. The book will be found of the highest 
value to all who have the training of children, who, for want of knowing 
what this little book teethes, too often grow up to be unhealthy, defective 
men and women. The Contents are — /. Introductory. II. Fresh Air. 
III. Food and Drink. IV. Warmth. V. Cleanliness. VL Light, 
VII. Exercise. VIII, Rest. 

Besant. — studies in early French poetry. By 

Walter Besant, M.A. Crown 8vo. %s, 6d. 

A sort of impression rests on most minds that French literature begins 
with the *'siicle de Louis Quator-ze;" any previous literature being for 
the most part unknown or ignored. Few know anything of the enormous 
literary activity that began in the thirteenth century, was carried on by 
Rulebeuf, Marie de France, Gaston de Foix, Thibault de Champagne, 
and Lorris ; was fostered by Charles of Orleans, by Margaret of Valois, 
by Francis the First ; that gave a crowd of versifiers to France, enriched, 
strengthened, developed, and fixed the French language, and prepared the 
way for CorneUle and for Racine. The present work aims to afford 
information and direction touching these early efforts of France in poetical 
literature. * * In one moderately sized volume he hcLs contrived to introduce 
us to the very best, if not to all of the early French poets. ^* — Athenaeum. 
^^ Industry, the insight of a scholar, and a genuine enthusiasm for his 
subject, combine to make it of very considerable value J^ — Spectator. 

Calderwood.— HANDBOOK of moral philosophy. 

By the Rev. Henry Calderwood, LL.D., Professor of Moral 
Philosophy, University of Edinburgh. Second Edition. Crown 
8vo. 6s. 

While in this work the interests of University Students have been ct 
stantly considered, the author has endeavoured to produce a book suite 
to those who wish to prosecute privately the study of Ethical questio 
The author has aimed to present the chief problems of Ethical Science, 
give an outline of discussion under each, and to afford a guide for private 
study by references to the Literature of the Science. The uniform object 
has been to give a careful representation of the conflicting theories, supplying 
the reader with materials for indei>endent iudpment. 
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Cameos from English History. — See Yonge(C. M.) 
Delamotte.— A beginner's drawing:book. By p. h. 

Delamotte, F.S.A. Progressively arranged, with upwards of 
Fifty Plates. Crown 8vo. Stiff covers. 2J. 6d, 

This work is intended to give suck instruction to Beginners in Drawing, 
and to place before tkeni copies so easy, tkat tkey may notjind any obstacle 
in making the first step. Thenceforward the lessons are gradually 
progressive. Mechanical improvements, too, have lent their aid. The whole 
of the Plates have been engraved by a new process, by means of which a 
varying depth of tone — up to the present time the distinguishing character' 
istic of pencil drawing — has been imparted to woodcuts, '* We have seen 
and examined a great many drawing-books, but the one now before us strikes 
us as being the best of them all." — Illustrated Times. ** A concise, 
simple, and thoroughly practical work. The letter-press is throughout 
intelligible and to tJie point." — Guardian. 

D'Oursy and Feillet. — a French grammar at 

SIGHT, on an entirely new method. By A. D'Oursy and 
A. Feillet. Especially adapted for Pupils preparing for Ex- 
amination. Fcap. 8vo. cloth extra. 2s. 6d, 

The method followed in this volume consists in presenting the grammar 
as much as possible by synoptical tables, which, striking the eye at once, and 
following throughout the same order — ** used — ^not used ; " ** changes- 
does not change " — are easily remembered. The parsing tables will enable 
the pupil to parse easily from the beginning. The exercises consist of 
translations from French into English, and from English into French] 
and of a number of grammatical questions. 

Green. — a HISTORY OF THE ENGLISH PEOPLE. By the 
Rev. J. R. Green, M.A. For the use of Colleges and Schools. 
Crown 8vo. %s. 6d. 

Hales.— LONGER ENGLISH POEMS, with Notes, Philological 

and Explanatory, and an Introduction on the Teaching of English. 

Chiefly for use in Schools. Edited by J. W. Hales, M.A., late 

Fellow and Assistant Tutor of Christ's College, Cambridge, 

^ Lecturer in English Literature and Classical Composition at Kmg's 
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This work has been in preparation for some years^ and part of it has 
been used as a class-book by the Editor, It is intended as an aid to the 
Critical study of English Literature, and contains one or more of the 
larger poems, ecuh complete, of prominent English authors, from Spenser 
to Shelley, including Burns' '* Cotter's Saturday Night'' and '' Twa 
Dogs,'' In all cases the original spelling and the text of the best editions 
have been given : only in one or two poems has it been deemefl necessary 
to make slight omissions and changes, " that the reverence due to boys 
might be well observed," The Introduction consists of Suggestions on 
Teaching of English. The latter half of the volume is occupied with 
copious notes, critical, etymological, and explanatory, calculated to give 
the learner much insight into the structure aftd connection of the English 
tongue. An Index to the Notes is appendedf 

Helfenstein (James).— a comparative grammar 

OF THE TEUTONIC LANGUAGES. Being at the same 
time a Historical Grammar of the English Language, and comprising 
Gothic, Anglo-Saxon, Early English, Modem English, Icelandic 
(Old Norse), Danish, Swedish, Old High German, Middle High 
German, Modem German, Old Saxon, Old Frisian, and Dutch. 
By James Helfenstein, Ph. D. 8vo. i8j. 

This work traces the different stages of development through which 
the various Teutonic languages have passed, and the laws which have 
regulated their grmoth. The reader is thus enabled to study the relation 
which these languages bear to one another, and to the English language in 
particular, to which special attention is devoted throughout. In the 
chapters on Ancient and Middle Teutonic Languages no grammatical form 
is omitted the knowledge of which is required for the study of ancient 
literature, whether Gothic, or Anglo-Saxon, or Early English, To each 
chapter is prefixed a sketch showing the relation of the Teutonic to the 
cognate languages, Greek, Latin, and Sanskrit, Those who have mastered 
the book will be in a position to proceed with intelligence to the more 
elaborate works of Grimm, Bopp, Pott, Schleicher, and others. 

Hole.— A GENEALOGICAL STEMMA OF THE KINGS OF 
ENGLAND AND FRANCE. By the Rev. C. Hole. On 
Sheet. \s. 
The different families are printed in distinguishing colours, thur 
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Jephson.— SHAKESPEARE'S "TEMPEST." With Glossarial 
and Explanatory Notes. By the Rev. J. M. Jephson. Second 
Edition. i8mo. \s. 

It is important to find some substitute for classical study ^ and it is 
believed that such a substitute may be found in the Plays of Shakespeare. 
For this purpose the present edition of the ** Tempest" has been prepared. 
The introduction treats briefly of the vcdue of the study of language^ the 
fable of the play, and other points. The notes are intended to teach the 
student to analyse every obscure sentence and trace out the logical sequence 
ofthepoe^s thoughts ; to point out the rules of Shakespear^s versification ; 
to explain obsolete words and meanings ; and to guide the students taste by 
directing his attention to such passages as seem especially worthy of note for 
their poetical beauty or truth to nature. The text is in the main founded 
upon that of the first collected edition of Shakespearis Plays. 

Kington-Oliphant.— THE SOURCES OF STANDARD 
ENGLISH. By J. Kington-Oliphant. Globe 8vo. 6s. 

Martin.— THE POETS HOUR : Poetry Selected and Arranged 
for Children. By Frances Martin. Second Edition. i8mo. 
2s, 6d, 

This volume consists of nearly 200 Poems selected from the best Poets^ 
ancient and modern, and is intended mainly for children between the ages 
of eight and twelve. 

SPRING-TIME WITH THE POETS. Poetry selected by Frances 
Martin. Second Edition. i8mo. 3J. 6d, 

This is a selection of poetry intCTtded mainly for girls and boys betTveen 
the ages oftivelve and seventeen. 

Masson (Gustave).— a french-english and eng- 

LISH-FRENCH DICTIONARY. By Gustave Masson, B.A, 
Assistant Master in Harrow School. Small 4to. dr. 

M'Cosh (Rev. Principal).— For other Works by the same 
Author, see Philosophical Catalogue. 

HE LAWS OF DISCURSIVE THOUGHT. Being a Text-Book 
of Formal Lode. Bv Tames M'Cosh. n D Tin 8„/> r-r 
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In this treatise the Notion (with the Term and the Relation of TTumght 
to Language^) will be found to occupy a larger relative place than in any 
logical work written since the time of the famtms " Art of Thinking^* 
" We heartily welcome his book as one which is likely to be of great value 
in Colleges and Schools,*^ — ATHSNiCUM. 

Morris.— HISTORICAL OUTLINES OF ENGLISH ACCI- 
t)ENCE, comprising Chapters on the History and Development 
of the Language, and on Word-formation. By the Rev. Richaud 
Morris, LL.D., Member of the Council of the Philol. Soc, 
Lecturer on English Language and Literature in King's College 
School, Editor of ** Specimens of Early English," &c &c. Third 
Edition. Extra fcap. 8vo. dr. 
Dr. Morris has endeavoured to write a work which can be profitably 
used by students and by the upper forms in our public schools. English 
Grammar, he believes, without a reference to the older forms, must appear 
altogether anomalous, inconsistent, and unintelligible. His almost un^ 
equalled knowledge of early English Literature renders him peculiarly 
qualified to write a work of this kind. In the writing of this volume, 
moreover, he has taken advantage of the researches into our language 
made by all the most eminent scholars in England, America, and on the 
Continent, The author shows the place of English among the languages 
of the world, expounds clearly and with great minuteness *' Grimm's 
Law,^^ gives a brief history of the English language and an account of 
the various dialects, investigates the history and principles of Pfionology, 
Orthography, Accent, and Etymology, and devotes several chapters to the 
consideration of the various Parts of Speech, and the final one to Deri- 
vation and Word-formation, " It makes an. era in the study of the 
English tongue,^* — Saturday Review. " He has done his work with 
a fulness and completeness that leave nothing to be desired,^"* — Non- 
conformist. " ^ genuine and sound book, " — Athenaeum. 

Oppen. — FRENCH READER. For the Use of Colleges and 
Schools. Containing a graduated Selection from modem Authors 
in Prose and Verse ; and copious Notes, chiefly Etymological. By 
Edward A. Oppen, Fcap. 8vo. cloth. 45. (yd. 

This is a Selection from the best modern authors of France, Its dis- 
tinctive feature consists in its etymological notes, connecting French with 
the classical and modern languages, including the Celtic, This subject 
has hitherto been little discuss^ even by the best-educated teachers. 
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Pylodet. — NEW guide to German conversation ; 

containing an Alphabetical List of nearly 800 Familiar Words 
similar in Orthography or Sound and the same Meaning in both 
Languages, followed by Exercises, Vocabulary of Words in 
frequent use, Familiar Phrases and Dialogues; a Sketch of German 
Literature, Idiomatic Expressions, &c. ; and a Synopsis of German 
Grammar. By L. Pylodet. i8mo. cloth limp, zs, 6d. 

Sonnenschein and Meiklejohn. — the ENGLISH 

METHOD OF TEACHING TO READ. By A. Sonnenschein 
and J. M. D. Meiklejohn, M. A. Fcap. 8vo. 

Comprising : 
The Nursery Book, containing all the Two-Letter Words in 
the Language, id, (Also in Large Type on Sheets for 
School Walls. SJ.) 

The First Course, consisting of Short Vowels with Single 
Consonants. 3</. 

The Second Course, with Combinations and Bridges, con- 
sisting of Short Vowels with Doable Consonants. 4^. 

The Third and Fourth Courses, consisting of Long 
Vowels, and all the Double Vowels in the Language. 6d, 

A Series of Books in which an attempt is made to pltue the process of 
learning to read English on a sciefitific basis. TTiis has been done by 
separating the perfectly regular parts of the language from the irregular, 
and by giving the re^lar parts to the learner in the exact order of their 
difficulty. The child begins with the smallest possible element^ and adds U. 
that element one letter— in only one of its functions — cU one timt. Thu\ 
the sequence is natural and complete. * * These are admirable books, becausi 
they are constructed on a principlCy and tlmt the simplest principle on •wkicl 
it is possible to learn to read English.^* — SPECTATOR. 

Taylor.— WORDS AND PLACES ; or, Etymological Illus- 
trations of History, Ethnology, and Geography. By the Rev. 
Isaac Taylor, M.A. Third and cheaper Edition, revised and 
compressed. With Maps. Globe 8vo. 6j. 

■ In this edition the work has been recast wUh the intention of fitting H 
^ for the use of students and general readers, rather than, as before, U 
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appeal to the judgment of philologers. The book has already been adopted 
by many teachers^ and is prescribed as a text-book in the Cambridge Higher 
Examinations for Women : and it is hoped that the reduced size and price ^ 
and the other changes now introduced^ may make it more generally useful 
than heretofore for Educational purposes. 

Thring. — Works by Edward Thring, M.A.^ Head Master of 
Uppingham, 

THE ELEMENTS OF GRAMMAR TAUGHT IN ENGLISH, 

with Questions. Fourth Edition. i8mo. Q.s, 

This little work is chiefly intended for teachers and learners. It took its 
rise from questionings in National Schools, and the whole of the first part 
is merely the writing out in t>rder the answers to questions which have been 
used already with success, A chapter on Learning Language is especially 
addressed to teachers. 

THE CHILD'S GRAMMAR. Being the Substance of "The 
Elements of Grammar taught in English," adapted for the Use of 
Junior Classes. A New Edition. i8mo. i^. 

SCHOOL SONGS. A Collection of Songs for Schools. With the 
Music arranged for four Voices. Edited by the Rev. E. Thring 
and H. Riccius. Folio, yj. 6//. 

There is a tendency in schools to stereotype the forms of life. Any genial 

solvent is valuable. Games do much; but games do not penetrate to 

domestic life, and are much limited by age. Music supplies the want. 

The collection includes the ** Agnus Dei" Tennyson^ s ^^ Light Brigade,^ 

Macaulay^s " Ivfy,* dr'c, among other pieces. 

Trench (Archbishop).— HOUSEHOLD BOOK OF ENG- 

LISH POETRY. Selected and Arranged, with Notes, by 
R. C. Trench, D.D., Archbishop of Dublin. Extra fcap. 8vo. 
5j. 6d. Second Edition. 

TTiis volume is called a ** Household Book" by this name implying that 
it is a book for all — that there is nothing in it to prevent it from being 
confidently placed in the hands of every member of the household. Speci- 
mens of all classes of poetry are given, including selections from living 
authors. The Editor has aimed to produce a book ^^ which the emigrant, 
finding room for little not ctbsplutely necessary, might yet find room for 
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Trench (Archbishop). — continued, 

in his irunk^and the traveller in his knapsack^ and that on some narrow 
shelves where there are few books this might be one." " 7^ Archbishop 
has conferred in this delightful volume an important gift on the whole 
English-speaking populcUion of the world" — Pall Mall Gazette. 

ON THE STUDY OF WORDS. Lectures addressed (originally) 
to the Pupils at the Diocesan Training School, Winchester. 
Fourteenth Edition, revised. Fcap. 8vo. ^r. 6^. 

7Hr, it is beHeved, was probably the first work which drew general 
attention in this country to the importance and interest of the critical and 
historical study of English. It still retains its place as one of the most 
successful^ if not the only, exponent of those aspects of words of which it 
treats. The subjects of the several Lectures arcy (i) Introduction; (2) 
On the Poetry of Words ; (3) On the Morality of Words; (4) On the 
History of Words; (5) On the Rise of New Words; (6) On the Dis- 
tinction of Words; (7) 77ie Schoolmaster's Use of Words. 

ENGLISH, PAST AND PRESENT. Eighth Edition, revised 
and improved. Fcap. 8vo. 4?. 6d, 

This is a series of Eight Lectures, in the first of which Archbishop 
Trench considers the English language as it now is, decomposes some 
specimens of it, and thus discovers of what element it is compact. In 
the second JJcture he considers what the language might have beeniftkt 
Norman Conquest had never taken place. In the following six La:tura 
he institutes from various points of view a comparison between the present 
language and the past, points out gains which it has made, losses which ii 
has endured, and generally calls attention to some of the more important 
changes through which it has passed, or is at present passing, 

A SELECT GLOSSARY OF ENGLISH WORDS, used formerly 
in Senses Different from their Present. Fourth Edition, enlarged. 
Fcap. 8vo. 4J. 6d. 

This alphabetically arranged Glossary contains many of the most w»- 
portant of those English words which in the course of Hme have gradualh 
changed their meanings. The author's object is to point out some of tk 
'^r* tr"^^ ^ ^«^ ^<^e there may be, to sh<rw how slight m 

tkere the progressive steps by which the old meanin^h.. L^ ^.. .^L. 
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new put on, — the exact road which a word has travelled. The author thus 
hopes to rencUr some assistance to those who regard this as a serviceable 
discipline in the training of their own minds or the minds of others. 
Although the book is in the form of a Glossary ^ it will be found as interest^ 
ing as a series of brief well-told biographies, 

Vaughan (C. M.)— a shilling book of words 

FROM THE POETS By C. M. Vaughan. i8mo. cloth. 

It has been felt of late years that the children of our parochial schools, 
and those classes of our countrymen which they commonly represent, are 
capable of being interested, and therefore benefited also, by something higher 
in the scale Of poetical composition than those brief and somewhat puerile 
fragments to which their knowledge was formerly restricted. An attempt 
has been made to supply the want by forming a selection at once various 
and unambitious ; healthy in tone, just in sentiment, elevating in thought, 
and beautiful in expression, 

Whitney. — Works by W. D. Whitney, Professor of Sanskrit, 
and Instructor in Modem Languages in Yale College. 

A GERMAN READER IN PROSE AND VERSE, with No'es 
and Vocabulary. Crown 8vo. 7^. dd. 

A COMPENDIOUS GERMAN GRAMMAR. Crown 8vo. 5.f. 

Yonge (Charlotte M.)— THE ABRIDGED BOOK oi" 

GOLDEN DEEDS. A Reading Book for Schools ar.d Geneial 
Readers. By the Author of "The Heir of RedclyflTe." iSmo. 
cloth. \s, 

A record of some of the good and great deeds of all time, abridged frotu 
the larger work of the sq^me author in the Golden Treasury Series. 
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HISTORY. 



Freeman (Edward A.)— old -ENGLISH HISTORY. 

By Edward A. Freeman, D.C.L., late Fellow of Trinity 
College, Oxford. With Five Coloured Maps, Second Edition. 
Extra fcap. 8vo. half-bound. 6^. 

The rapid saleof the first edition and the universal apprffval with which 
it has been received^ show that the author's convictions hceve been wdl 
founded, that his views have been widely accepted both by teachers and 
learners, and that the work is efninently calculated to serve the purpose for 
which it was intended. Although full of instruction and calculated highly 
to interest and even fascinate children^ it is a work which may be and has 
been used with profit and pleasure hy all. ^* I have, I hope " the author 
says, ^^ shown that it is perfectly emy to teach childrm, from the very 
firsC, to distinguish true history alike from legend and from wilful inven- 
tion, and also to understand the nature of historical authorities and to weigh 
one statement against another, I have throughout striven to connect tht 
history of England with the general history of civilized Europe^ and 
I have especially tried to make the book serve as an incentive to a 
more accurate study of historical geography.^'' In the present edition the 
whole has been carefully revised, and such improvements as suggested 
themselves have been introduced, ** The book indeed is full of instruction 
and interest to students of all ages, and he must be a well-informed man 
indeed who will not rise from its perusal with clearer and more accurate 
ideas of a too much neglected portion of English History, ^^ — SPECTATOR. 

Historical Course for Schools.— Edited by Edward 

A. Freeman, D.C.L., late FeUow of Trinity College, Oxford. 

The object of the present series is to put forth clear and correct views 

of history in simple language, and m the smallest space and cheapest 

fomi in which it could be done. It is meant in the first place for 
ocnools : hut it ic /^^fA«^ r^«...j 1.1--. ,, - . . *^ 
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for other readers as well, and it is hoped that this may be the case 
with the little books the first instalment of which is now given to 
the world. The General Sketch will be followed by a series of 
special histories of particular comitries, which will take for granted 
the main principles laid down in the General Sketch. In every case 
the results of the latest historical research will be given in as simple 
a form as may be, and the several numbers of the series will all be 
so far under the supervision of the Editor as to secure general ac- 
curacy of statement and a general harmony of plan and sentiment ; 
but each book will be the original work of its author, who will 
be responsible for his own treatment of smaller details. The 
Editor himself undertakes the histories of Rome and Switzerland, 
while the others have been put into the hands of various competent 
and skilful writers. 

TTie first volume is meant to be introductory to the whole course. It 
is intended to give^ as its name implies^ a general sketch of the history of 
the civilized worlds that is, of Europe^ and of the lands which have drawn 
their civilization from Europe, Its object is to trace out the general rela» 
tions of different periods and different countries to one another, without 
going minutely into the affairs of any particular country. This is an 
object of the first importance, for without clear notions of general history ^ 
the history of particular countries can never be rightly understood. The 
narrative extends from the earliest movemettts of the Aryan peoples, down 
to the latest events both on the Eastern and Western Continents. The 
book consists of seventeen moderately sized chapters, each chapter being 
divided into a number of short numbered paragraphs, each with a title 
prefixed clearly indicative of the subject of the paragraph. ** It supplies 
the great want of a good foundation for historical teaching. The scheme 
is an excellent one, and this instalment has been executed in a way that 
promises much for the volumes that are yet to appear,"*^ — Educationat. 
Times. 

/. GENERAL SKETCH OF EUROPEAN HISTORY. By 
Edward A. Freeman, D.C.L. Third Edition. i8mo. cloth. 
3J. 6d. 

IL HISTORY OF ENGLAND. By Edith Thompson. i8ma 
2s, 6d. 

" Freedom from prejudice, simplicity of style, and accuracy ofstaiente 
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andlikefy to be gemraUy sersficeablein schools" — Pall Mall Gazette. 
* * Upon the whole^ this manual h the bestt sketch of English history for the 
use of young people we have yet met withy — AxHENi^UM. 

///. SCOTLAND. By Margaret Macarthur. 2s. 

IV. ITALY. By the Rev. William Hunt, M. A. y. 

The following wiJil shortly be issued : — 

FRANCE. By the Rev. J. R. Green, M.A. 
GERMANY. By J. Sime, M.A. 

Yonge (Charlotte M.>— a parallel history of 

FRANCE AND ENGLAND : consisting of Outlines and Dates. 
By Charlotte M. Yonge, Author of **The HejLr of Redclyffe," 
*.* Cameos of English History," &c. &c. Oblong 4to. 3^. dd. 

This tabular history has been drawn up to supply a want felt by many 
teachers qf some means of making their pupils realize what events in the 
two countries were conternpoxary, A skeleton narrative hcu been con- 
structed of the chief transactions in either country ^ placing a column 
between for what affected both alike^ by which means it is hoped that young 
people may be assisted in grasping the mutual relation of events, ** We 
can imagine few more really advantagams courses of historical study for 
a young m^hd than going carefully and steadily through Miss Yonge* s 
excellent little bookJ** — Educational Times. 

CAMEOS FROM ENGLISH HISTORY. From Rollo to Edward 
II. By the Author of " The Heir of Redclyffe." Extra fcap. 
8vo. Second Edition, enlarged. 3^". 6d, 

The endeavour has not been to chronicle facts ^ but to put together a series 
of pictures of persons and events, so as to arrest the attention, and give 
some individuality and distinctness to the recollection, by gathering together 
details at the most memorable moments. The " Cameos " are intended as 
a book for young people just beyond the elementary histories of England, 
and able to enter in some degree into the real spirit of events, and to be 
struck with characters and scenes presented in some relief. ** Instead oj 
dry details," says the Noncqnformist, **we have living pictures^ faith- 
fiily vivid, and striking.^^ 

A SECOND Sf.ries of cameos FROM ENGLISH HISTORY. 
THE Wars in France. Extra fcao. 8vo. nn. vi .xr 
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This new volume, closing with the TrecUy of Arras, is the history of the 
smuggles of Plantagenet and Valois, It refers, accordingly, to one of the 
most stirring epochs in the medusval era, including the battle of Poictiers, 
the great Schism of the West, the Lollards, Agincourt and Joan of Arc, 
Tlte authoress reminds her readers that she aims merely at ** collecting from 
the best authorities such details as may present scenes and personages to the 
eye in some fulness ;^^ her Cameos are a ** collection of historical scenes 
and portraits such as the young might find it difficult to form for themselves 
without access to a very complete library J* ** Though mc&nly intended,** 
says the John Bull, ^^ for young readers, they wUl, if^we mistake not, be 
found very acceptable to those of more mature years, and the life and 
reality imparted to the dry bones of history cannot fail to be attractive to 
readers of every age,^* 

EUROPEAN HISTORY. Narrated in a Series of Historical Selec- 
tions from the Best Authorities. Edited and arranged by E. ^i. 
Sewell and C. M. Yonge. First Series, 1003 — 11 54. Third 
Edition. Crown 8vo. 6s. Second Series, 1088 — 1228. Crown 
8vo. 6s, 

When young children have acquired the outlines of History from ahridg' 
ments and catechisms, and it becomes desirable to give a more enlarged 
view of the subject, in order to render it really useful and interesting, a 
difficulty often arises as to the choice of books. Two courses are open, either 
to take a general and consequently dry history of facts, such as JRussePs 
Modern Europe, or to choose some work treating of a particular period or 
subject, such as the works of Macaulay and Froude, The former course 
usually renders histpry uninteresting; the latter is unsatisfactory because 
it is not sufficiently comprehensive. To remedy this difficulty. Selections, 
continuous and chronological, have, in the present volume, been taken from 
the larger works of Freeman, Milman, Palgrave, and others, which may 
serve as distinct landmarks of historiccU receding, " We know of scarcely 
anything,** says the Guardian of this volume, ** which is so likely to raise 
to a higher level the average standard of English education,** 
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DIVINITY. 

•^* For other Works by these Authors, see Theological Catalogue. 

Abbott (Rev. E. A.) — ^Works by the Rev. E. A. Abbott, 
M.A., Head Master of the City of London School :— 

BIBLE LESSONS. Second Edition. Crown 8vo. \s. 6d. 

This book is written in the form of dialogues carried on between a 
teacher and pupils and its main object is to make the scholar think for 
himself The great bulk of the dialogues represents in the spirit, and 
often in the words, the religious instruction which the author has been 
in the habit of giving to the Fifth and Sixth Forms of the City of London 
School, The author has endeavoured to make the dialogues thoroughly 
unsectarian, ** Wise, suggestive,' and really profound initiation into religious 
thought.*^ — Guardian. * * / think nobody could read thetn without being 
b0th the better for them himself and being also able to see how this difficult 
duty of imparting a sound religious education may be effected.**— From 
Bishop of St. David's Speech at the Education Conference 
AT Abergwilly. 

THE GOOD VOICES ; A Child's Guide to the Bible. Crown 
8vo. cloth extra, gilt edges, Ss, 
Air. Abbott is already known as a most successful teacher of religious 
truth ; it is believed that this little book will show that he can make Bible 
lessons attractive and edifying even to the youngest child. The book is 
quite devoid of all conventionality and catechetical teaching, and only en- 
deavours in simple language and easy style, by means of short stories and 
illustrations from every quarter likely to interest a child, to imprint the 
rudiments of religious knowledge, and inspire young ones with a desire to 
love and trust God, and to do what is right. The author wishes to imbui 
them with the feeling that at all times and in all circumstances, 'whether in 
town or country, at work or at play, they are living in the presence of a 
heavenly Father, who is continually speaking to them with the Cood Voica 
of Nature and Revelation, The volume contains upwards of ^O woodcuts. 

ARABLES FOR CHILDREN. With Three Illustration. Cro^^^l 
8vo., gilt edge?. 3 J. ed. 
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" Contains a number of really delight/ulfy written and yet simple 
parables^ to be read out to little children as an introduction to Bible 
reading. They are certainly admirably adapted for the purpcse. The 
style is colloquial and will be understood and appreciated by the youngest 
child f and the parables themselves are very interesting and well chosen, ^^ — 
Standard. 

Arnold.— A BIBLE-READING for schools. The 

GkEAT Prophecy of Israel's Restoration (Isaiah, Chapters 

40 — 66). Arranged and Edited for Young Learners. By Mat* 

thew Arnold, D.C.L., formerly Professor of Poetry in the 

University of Oxford, and Fellow of Oriel. Third Edition. i8mo. 

cloth, is, 

** Schools for the people^'^ the power of letters — which embraces nothing 

less than the whole history of the human spirit — has hardly been brought 

to bear at all, Mr, Arnold^ in this little volume^ attempts to remedy this 

defect, by doing for the Bible what has been so abundantly done for Greek 

and Roman, as well as English authors, viz, — taking " some whole, of 

admirable literary beauty in style and treatment, of manageable length, 

within defined limits ; and presenting this to the learner in an intelligible 

shape, adding such explanations and helps as may enable him to grasp 

it as a connected and complete work^ Mr. Arnold thinks it clear that 

nothing could more exactly suit the purpose than what the Old Testament 

gives us in the last twenty-seven chapters of the Book of Isaiah^ beginning 

" Comfort ye,^ &^c. He has endeavoured to present a perfectly correct 

text, maintaining at the same time the unparalleled balance and rhythm of 

the Authorised Version. In an Introductory note, Mr. Arnold briefly 

sums up the events of Jeivish history to the starting-point of the chapters 

chosen ; and, in the copious notes appended, every assistance is given to the 

complete understanding of the text. There is nothing in the book to hinder 

the adherent of any school of interpretation or of religious belief from 

using it, and from putting it into the hands of children. The Preface 

contains mtich that is interesting and valuable on the relation of " letters " 

to education, of the principles that ought to guide the makers of a nezo 

version of the Bible, and other important mattei's. Altogether, it is 

believed the volume will be found to form a text-book of the greatest value 

to schools of all classes. * * Mr. A mold has done the greatest possible service 

to the public. We never read any translation of Isaiah which interfered 

so little with the musical rhythm and associations of our English Bible 

translation, while doing so much to display the missing links j" " 

nection of the /ar/j."— Spectator. 
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Chcync (T. K.)— the book of isaiah chrgno- 

LOGICALLY ARRANGED. An Amended Version, with 
Historical and Critical Introductions and Explanatory Notes. By 
T. K. Cheyne, M.A., Fellow of Balliol College, Oxford. 
Crown 8vo. ^s. 6d, 

The object of this edition is simply to restore the probable meaning of 
Isaiahy so far as this can be expressed in modem English. The basis of 
the version is the revised translation of i6ii, but no scruple has bien ftlt 
in introducing alterations^ wherever the true sense of the prophecus 
appeared to require it. * * A piece of scholarly work, very carefully and 
considerately donej* — Westminster Review. 

Golden Treasury Psalter. — students* Edition. Being an 

Edition of "The Psalms Chronologically Arranged, by Four 
Friends," with briefer Notes. i8mo. 3J. 6d. 
In making this abridgment of** TTtePsalnu Chronohgicaily Arranged^ 
the editors have endeavoured to meet the requirements of readers oj a 
different class from those for whom the larger edition ivas intended. Some 
who found the large book useful for private readings have asked for an 
edition of a smaller size and at a lower price, for family use, while at the 
same time some Tecuhers in Public Schools have suggested that it woula be 
convenient for them to have a simpler book, which they could put into the 
hands of younger pupils. ** Itis a gem,^^ says the NONCONFORMIST. 

Hardwick.— A HISTORY OF THE CHRISTIAN CHURCH. 

Middle Age. From Gregory the Great to the Excommunication 

of Luther. Edited by William Stubbs, M.A., Regius Professor 

of Modern History in the University of Oxford. With Four Maps 

constructed for this work by A. Keith Johnston. Third Edition. 

Crown 8vo. los. 6d. 

Although the ground-plan of this treatise coincides in many points with 

that of the colossal work of Schrockh, yet in arranging the materials a 

very different course has frequently been pursued. With regard to his 

opinions the late author avowed distinctly that he construed history with 

the specific prepossessions of an Englishman and a member of the 

English Church. The reader is constantly referred to the authorities^ 

both original and critical, on which the statements are founded. For this 

edition Professor Stubbs has carejuUy revised both text and notes, making 

such corrections of facts, dates, and the like as the results of recent 

research warrant. The doctrinal, historical, and generally speculattvi 

views of the late author have 3«« ^^^^..^ .-^^ . .. * . ^ 
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Hardwick — continued, 

the student of ecclesiastical history in the Middle Ages^ we know no 
English work which can he compared to Mr, Hardivick's book,'* — 
Guardian. 

A HISTORY OF THE CHRISTIAN CHURCH DURING THE 
REFORMATION. By Archdeacon Hardwick. Third 
Edition. Edited by Professor Stubbs. Crown 8vo. lOr. 6d, 

This volume is intended cu a sequel and companion to the ^^ History of 
the Christian Church during the Middle Age.** The author^ s earnest 
wish has been to give the reader a trustworthy version of. those stirring 
incidents which mark the Reformation periody without relinquishing his 
former claim^ to characterise peculiar systems, persons, and events according 
to the shades and colours they cusume, when contemplated from an English 
point of view and by a member of the Church of England. 

Maclcar. — Works by the Rev. G. F. MACLEAR, D.D., Head 
Master of King's College School. 

A CLASS-BOOK OF OLD TESTAMENT HISTORY. Seventh 
Edition, with Four Maps. i8mo. cloth, i^, dd. 

This volume forms a Class'book of Old Testament History from the 
earliest times to those of Ezra and Nehemiah, In its preparation the 
most recent authorities have been consulted, and wherever it has appeared 
useftil, Notes have been subjoined illustrative of the Text, and, for the sake 
of more advanced students, references added to larger works. The Index 
has been so arranged as to form a concise dictionary of the persons ami 
places mentioned in the course of the narrative; while the Maps, which have 
been prepared with considerable care at Stanford's Geographical Establish- 
Tnent, will, it is hoped, materially add to the value and usefulness of the 
Book, ** A careful and elaborate though brief compendium of all that 
modern research has done for the illusttation of the Old Testament, We 
know of no work which contains so much important information in so 
small a compass.* — British Quarterly Review. 

A CLASS-BOOK OF NEW TESTAMENT HISTORY, including 
the Connexion of the Old and New Testament. With Four Maps. 
Fourth Edition. i8mo. cloth. 5^. dd, 

A sequel to the author^ s Class-book of Old Testament History, continuing 
the narrative from the point at which it there ends, and carrying it on to 
the close qf St. Fauts second imprisonment at Rome. In its preparation, 
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M aclear — continued. 

as in thai of the former volume^ the most recent and trustworthy authorities 
have been consulted, notes subjoined, and references to larger works added. 
It is thus hoped that it may prove at once an useful class-book and a 
convenient companion to the study of the Greek Testament, '^A singularly 
clear and orderly arrangement of the Sacred Story, His work is solidly 
and completely done.*' — AtheN-^UM. 

A SHILLING BOOK OF OLD TESTAMENT HISTORY, 

for National and Elementary Schools. With Map. i8mo. 

cloth. New Edition. 
A SHILLING BOOK OF NEW TESTAMENT HISTORY, 

for National and Elementary Schools. With Map. i8mo. 

cloth. New Edition. 
These works have been carefully abridged from the author^ s larger 
manuals, 

CLASS-BOOK OF THE CATECHISM OF THE CHURCH OF 
ENGLAND. Second Edition. i8mo. cloth, zs, 6d. 
This may be regarded as a sequel to the Class-books of Old and New 
Testament History. Like them, it is fitrnished with notes and references 
to larger works, and it is hoped that it may be found, especially in the 
higher forms of our Public Schools, to supply a suitable manual oj 
instruction in the chief doctrines of the English Church, and a useful 
help in the preparation of candidates for Confirmation. ** It is ittdeed 
the work of a scholar and divine, atid as suck, though extremely simple, 
it is also extremely instructive. There are few clergymen who would not 
find it useful in preparing candidates for Confirmation ; and there are 
not a fnu who would find it useful to themselves as welV* — Literary 
Churchman. 

A FIRST CLASS-BOOK OF THE CATECHISM OF THE 
CHURCH OF ENGLAND, with Scripture Proofs, for Junior 
Classes and Schools. i8mo. dd. New Edition. 

THE ORDER OF CONFIRMATION. A Sequel to the Class 
Book of the Catechism. For the use of Candidates for Confirma- 
tion. With Prayers and Collects. i8mo. 3^. New Edition. 

Maurice the LORD'S PRAYER, THE CREED, AND 

THE COMMANDMENTS. A Manual for Parents and School- 
masters. To which is added the Order of the Scriptures. By the 
Rev F Denison Maurice, M. A. Professor of Moral Philosophy 
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Procter. — a history of the book of common 

PRAYER, with a Rationale of its Offices. By Francis Procter, 
M.A. Tenth Edition, revised and enlarged. Crown 8vo. 
iQf. dd. 

In the course of the last twenty years the whole question of Liturgical 
knowledge hcu been reopened with great learning and cucurate research ; 
and it is mainly with the view of epitomizing extensive publications^ and 
correcting the errors and misconceptions which had obtained airrency^ 
thcU the present volume has been put together, ** We admire the autlwr's 
diligence, and bear willing testimony to the extent and accuracy of his 
reading. The origin of every part of the Prayer Book has been diligently 
investigated, and there are few questions of facts connected with it which 
are not either sufficiently explained, or so referred to that persons interested 
may work out the truth for themselves.^'* — Athen^um. 

Procter and Maclear.— an elementary intro- 
duction TO THE BOOK OF COMMON PRAYER. 
Re-arranged and supplemented by an Explanation of the Morning 
and Evening Prayer and the Litany. By the Rev. F. Procter 
and the Rev. G. F. Maclear. Fourth Edition. i8mo. 2j. td. 

As in the other Class-books of the series. Notes have also been subjoined, 
and references given to larger works, and it is hoped that the volume will 
be found cuiaptedfor use in the higher forms of our Public Schools, and a 
suitable manual for those preparing for the Oxford and Cambridge local 
examinations. This New Edition has been considerably altered, and 
several important additions have been made. Besides a re- arrangement 
of the work generally, the Historical Portion has been supplemented by an 
Explanation of the Morning aftd Evening Prayer and of the Litany. 

Psalms of David Chronologically Arranged. By 

Four Friends. An Amended Veraion, with Historical 
Introduction and Explanatory Notes. Second and Cheaper 
Edition, with Additions and Corrections. . Crown 8vo. 2>s. 6</. 

To restore the Psalter as far as possible to the order in which the Psalms 
were written, — to give the division of each Psalm into strophes, of €i 
strophe into the lines which composed it, — to amend the errors of translati 
is the object of the present Edition. Professor Ewalds works, especic 
that on the Psalms, have been extensively consulted. This hook has b.. 



^6 EDUCATIONAL BOOKS. 

schools. The Spectator ccUls this ^^ one of the most instructive and 
valuable books thai has been published for many years,** 

Ramsay.— THE CATECHISER'S MANUAL; or, the Church 
Catechism Illustrated and Explained, for the use of Clergymen, 
Schoolmasters, aiid Teachers. By the Rev. Arthur Ramsay, 
M.A. Second Edition. i8mo. i^. dd, 

A clear explanation of the Catechism^ by way of Question and Answer, 
** This is by far the best Manual on the Catechism we heme met with,** 
—English Journal of Education. 

Simpson. — an epitome of the history of the 

CHRISTIAN CHURCH. By William Simpson, M.A. 
Fifth Edition. Fcap. 8vo. 3^. dd, 
A compendious summary of Church History. 

Swainson.— A handbook to butler'S analogy. By 

C. A. Swainson, D.D., Canon of Chichester. Crown 8vo. u. 6//. 

This manual is designed to serve cu a handbook or road-book to the 
Student in reading the Analogy, to give the Student a sketch or outline map 
of the country on which he is entering^ and to iwint out to him matters oj 
interest as he passes along. 

Trench.— SYNONYMS OF THE NEW TESTAMENT. By 
R. Chevenix Trench, D.D., Archbishop of Dublin. New 
Edition, enlarged. 8vo. cloth. \2s. 

The study of synonyms in any language is valuable as a discipline 
for training the mind to close and accurate habits of thought : tnot-e 
especially is this the case in Greek — ** a language spoken by a people of ike 
^nest and subtlest intellect ; who saw distinctions where others saw none; 
who divided out to different words what others often were content to huddle 
confusedly under a common term. This work is recognised as a valuable 
companion to every^ student of the New Testament in the original, This^ 
the Seventh Edition, has been carefully revised, and a considerable number 
of new synonyms added. Appended is an Index to the Synonyms, and an 
Index to many other words alluded to or explained throughout the work, 
''He is," the Athen^um says, '' a guide in this department of know- 
ledge to whom his readers may intrust themselves with confidence. Bis 
sober judgment and sound sense are barriers against the misleading 
influence 0/ arbitrary hypotheses.** 
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^VeStCOtt. — Works by BROOKE FOSS WESTCOTT, B.D., 
Canon of Peterborough. 

A GENERAL SURVEY OF THE HISTORY OF THE 
CANON OF THE NEW TESTAMENT DURING THE 
FIRST FOUR CENTURIES. Third Edition, revised. Crown 
8vo. ic^. 6</. 

The author has endeavoured to connect the history of the New Testament 
Canon with the growth and consolidation of the Church, and to point out 
the relation existing between the amount of evidence for the authenticity of 
tts component parts, and the whole mass of Christian literature. Such a 
method of inquiry will convey both the truest notion of the connection of the 
written Word with the Irving Body of Christ, and the surest conviction of 
its divine authority. Of this work the Saturday Review writes : " Theo- 
logical students, and not they only, but the general public, owe a deep debt 
of gratitude to Mr, Westcott for bringing this subject fairly before them 
in this candid and comprehensive essay. .... As a theological work it is 
at once ppfectly fair and impartial, and imbued with a thoroughly 
rdigums spirit; and as a manucil it exhibits, in a lucid form and in a 
narrow compfiss, the results of extensive research and accurate thought. 
We cordially r^ommend it," 

INTRODUCTION TO THE STUDY OF THE FOUR GOSPELS. 
Fourth Edition. Crown Sva los. 6d, 

The author's chief object in this work is to show that there is a true 
mean between the idea of a formal harmonization of the Gospels and the 
abandonment of their absolute truth. The treatise consists o^ ei^ht 
chapters: — /. The Preparation for the Gospel. II, The Jewish Doctrine 
of the Messiah, III. The Origin of the Gospels, IV, The Charac^ 
teristics of the Gospels. V. The Gospel of St. John. VI. &^ VII. The 
Differences in detail and of arrangement in the Synoptic Evangelists. 
VIII, The Difficulties of the Gospels. *^ To a learning and accuracy 
which commands respect qnd confidence, he unites what are not always to 
be found in union with these qualities, the no less valuable faculties of lucid 
arrangement and, graceful and facile expression." — London Quarterly 
Review. 

A GENERAL VIEW OF THE HISTORY OF THE ENGLIS 
BIBLE. Crown 8vo. lOJ. 6<^. Second Edition. 
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Westcott — continued. 

** TTie first trustworthy account we have had of that unique and mar- 
vellous monument of the piety of our ancestor s^^ — Daily News, 

" A brief scholarly, and, to a great extent , an original contribution i0 
theological literature. He is the first to offer any considerable contribu' 
tions to what he calls their internal history , which deals with their relation 
to other texts, with their filiation one on another, and with the principles hy 
which they have been successively modified J^ — Pall Mall Gazette. 

THE BIBLE IN THE CHURCH. A Popular Account of the 
Collection and Reception of the Holy Scriptures in the Christian 
Churches. New Edition. iSmo. cloth. 4?. 6d, 

The present book is an attempt to answer a request, which has been made 
from time to time, to place in a simple form, for the use of general readers^ 
the substance of the author's '^History of the Canon of the New Testament." 
An elaborate and comprehensive Introduction is followed by chapters on 
the Bible of the Apostolic Age; on the Growth of the New Testament ; the 
Apostolic Fathers; the Age of the Apologists ; the\First Christian Bible ; 
the Bible Proscribed and Restored; the Age of Jerome and Augustine ; 
the Bible of the Middle Ages in the West and in the East, and in the 
Sixteenth Century, Two Appendices on the History of the Old Testament 
Canon before the Christian Era, and on the Contents of the most ancient 
MSS. of the Christian Bible, complete the volume, * * JVe would recommend 
every one who loves and studies the Bible to read and ponder this exquisite 
little book, Mr, Westcott^ s account of the ^ Canon"* tj true history tn fVlf 
highest sense,^* — Literary Churchman. 

THE GOSPEL OF THE RESURRECTION. Thoughts on its 

Relation to Reason and History. New Edition. Fcap. 8vo. 

4;. 6d, 

This Essay is an endeavour to consider some of the elementary truths 

0/ Christianity as a miraculous Revelation, from the side of History and 

Reason, If the arguments which are here adduced are valid, they will go 

far to prove that the Resurrection, with all that it includes, is the key to 

the history of man, and the complement of reason, 

Wilson.— THE BIBLE STUDENT'S GUIDE to the more Correct 
Understanding of the English translation of the Old Testament 
by reference to the Original Hebrew. By William Wilson', 
D,D. Canon of Winchester, late Fellow of Queen's College, 

Oxford. S«»<»nnr1 'F^<1t*f:/^» eL.^^.. •r^ . , - - ** * 
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This work is the result of cUniost incredible labour bestozved on it during 
many years. Its object is to enable the reefers of the Old Testament 
Scriptures to penetrate into the reed meaning of the sacred writers. All the 
English zvords used in the Authorized Version are alphabetically arranged^ 
and beneath them are given the Hebrew equivalents^ with a careful expla- 
nation of the peculiar signification and construction of each term. The 
knowledge the Hdfrew language is not absolutely necessary to the profit- 
able use of the work. Devout and accurate students of the Bible, entirely 
unacquainted with Hebrew^ may derive great advantage from freqttent 
reference to it. It is especially adapted for the use of the clergy. * * For all 
earnest studettts of the Old Testameftt Scriptures it is a most valuable 
Manual. Its arrangement is so simple that those who possess only their 
mother -tongue, if they will take a little pains, may employ it with great 
profit. " — Nonconformist. 

Yonge (Charlotte M.)— scripture readings for 

SCHOOLS AND FAMILIES. By Charlotte M. Yonge, 
Author of **The Heir of Redclyffe." Globe 8vo. \s. 6d. 
With Comments. Second Edition. 3J'. 6d. 

A Second Sekies. From Joshua to Solomon. Extra foap. 
is. 6d. With Comments, 3J. 6d. 

Actual need has led the aiUhor to endeavour to prepare a reading book con- 
venient for study with children, containing the very zvords of the Bible, with 
only a few expedient omissions, and arranged in Lessons of such length as by 
experience she has found to suit with children* s ordinary power of accurate 
attentive interest. The verse form has been retained, because of its con- 
veniencefor children reading in class, and as more resembling their Bibles ; 
but the poetical portions have been given in their lines. When Psalms or 
portions from the Prophets illustrate or fall in with the narrative they are 
given in their chronological sequence. The Scripture portion, with a very 
few notes explanatory of mere words, is bound up apart, to be used by 
children, while the same is also supplied with a brief comment, the purpose 
of which is either to assist the teacher in explaining the lesson, or to be 
used by more advanced young people to whom it may not be possible to give 
access to the authorities whence it has been taken. Professor Huxley, at a 
meeting of the London School Board, particularly mentioned the selectioi 
made by Miss Yonge as an example of how selections might be mcule fror 



Catalogue of Works on Education, Physical 
and Mental, General and Special, 

Arnold.— A FRENCH ETON : OR, MIDDLE - CLASS 
EDUCATION AND THE STATE. Fcap. 8vo. cloth. 2j. 6*/. 

nis interesting little volume is the result of a visit to France in 1859 
by Mr. Arnold, authorized by the Royal Commissioners , who were then 
inquiring into the state of popular education in England, to seek, in their 
name, information respecting the French Primary Schools, ** A very 
interesting dissertation on the system, of secondary instruction in France, 
and on the ctdvisability of copying the system in England" — Saturday 
Review. 

HIGHER SCHOOLS AND UNIVERSITIES OF GERMANY. 
Crown 8vo. 6j. 

Jex-Blake.— A VISIT TO some American schools 

AND colleges. By Sophia Jex-Blake. Crown 8vo. 
cloth. 6j. 

**/« the following pages I have endeavoured to give a simple and 
mccurcUe account of what I saw during a series of visits to some of the 
Schools and Colleges in the United States. . . . I wish simply to give otJiei- 
teachers an opportunity of seeing through my eyes what they cannot 
perhaps see for ihemselves, and to this end I have recorded just such parti- 
culars as I should myself care to know.'^ — Author's Preface. *^Miss 
Blake gives a living picture of the Schools and Colleges themselves in which 
that education is carried on."— Pall Mall Gazette. 

Maclaren.— training, in theory and practice. 

By Archibald Maclaren, the Gymnasium, Oxford. 8vo. 
Handsomely bound in cloth, 7^. daf. 

The ordinary agents of health are Exercise, Diet, Sleep, Air, Bathing, 
id Clothing, In tlf,is work the author examines each of these agents 
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in detail, and from two different points of view. First, as to the manner 
in which it is, or should be, administered under ordinary ctircumstances : 
and secondly, in what manner and to what extent this mode of adminis- 
tration is, or should be, altered for purposes of training ; the object of 
** training," according to the author, bang ^^ to put the body, with extreme 
and exceptional care, under the influence of all the agents which promote 
its health and strength, in order to enable it to meet extreme and excep- 
tional demands upon its energies" Appended are vafious diagrams and 
tables relating to boat-racing, and tables connected iv&h diet and training. 
** The philosophy of human health has sddom received so apt an exposi- 
tion," Globe. *^ After all the nonsense that hcu been written about 

training, it is a comfort to get hold of a throughly sensible book at last" 
— John Bull. 



Quain (Richard, F.R.S.) — ON SOME DEFECTS IN 

GENERAL EDUCATION. By Richard Quain, F.R.S. 
Crown 8vo. 3J. 6^. 

Hazing been charged by the College of Surgeons with the ddioery of the 
Hunterian Oration for 1869, the author has availed himsdfof the occa» 
sion to bring under notice some defects in the general education of the 
country, which, in his opinion, affect injuriously all classes of the people, 
and not least the members of his own profession. The earlier pages of the 
address contain a short notice of th4 genius and labours of John Hunter, 
but the subject of Education will be found to occupy the larger part, * ^An 
interesting addition to educational literature"— Gv\b,di AS. 

Selkirk.— GUIDE TO THE CRICKET-GROUND. By G. IF. 
Selkirk. With Woodcuts. Extra fcap. 8vo. 35. 6d, 

The introductory chapter of this little work contains a history of the 
Irrational Game, and is followed by a chapter giving Definitions of Terms, 
Then follow ample directions to young cricketers as to the proper style in 
which to play, information being given on every detail connected with the 
^me. The book contains a number of useful Ulustrations, including c 
specimen scoring-sheet. " We can heartily recommend to aU cricketers, old 
and y(n*ng, this excellent Guide to the Cricket-ground." --^SFOKTlna 
LIFE. ^' 
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Thring.— EDUCATION and school. By the Rev. Edward 
Thrtng, M.A., Head Master of Uppingham School. Second 
Edition. Crown 8vo. cloth. $s. 6d, 

** Ah invaluable book on a subject of the highest importance,^*'- 
English Independent. 

Todhunter.— THE CONFLICT OF STUDIES, and other 
Essays on Subjects connected with Education. By Isaac Tod- 
hunter, M.A. F.R.S., late Fellow and Principal Mathematical 
Lecturer of St. John's College, Cambridge. 8vo. lar. (nL 

Contents : — The Conflict of Studies — Competitive Examinations— 
Private Study of Mathematics — Academical Reform — Elementary GeO' 
metry — The Mathematic€U Tripos, 

Vandervell and Witham. — ^a system of FIGURE- 

SKATING: Being the Theory and Practice of the Art as de- 
veloped in England, -with a GUmce at its Origin and History. By 
H. £. Vandervell and T. M. Witham, Members of the London 
Skating Club. Extra fcap. 8vo. dr. 

** The authors are evidently well qtud^ied for the task they have under' 
taken ; and although they have selected a title for their work which might 
possibly deter a diffident learner from looking into its pages^ they have 
nevertheless begun at the beginnings and without assuming any knowledge 
on the part of the reader ^ they have clearly pointed out, by a series of in- 
structive diagrams, the footprints of the skater, as devdoped in lines and 
figures, from the lowest to the highest stage of difficulties.*^ — The Field. 
** The volume may be accepted as a manual for the use of all skalers," — 
Bell's Life. 

Wolseley (CoL Sir Garnet, C.B.)— the SOLDIER'S 
POCKET BOOK. By Colonel Sir Garnet Wolseley, C.B. 
New Edition, enlarged. 4^. 6d. 

This book is indispensable to every soldier, whether of the Regular Army 
or of the Volunteers, who seeks to be an intelligent defender of his country. 
J^ull instructions are given on the widest and minutest mnit^. n^ ilu 
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book is -tmilteth in a clear^ lively style, that ett once arrests attention and 
tom/eys the desired knowledge. The New Edition contains all the most 
recent Regulations for the Army and Volunteers ; also, for the first time, 
the Uses and Management of Railways in the opercUions of War are fully 
discussed. The Times says, *^ Everybody feels that it is just what he 
wanted;^* the Daily Telegraph, '' Every soldier who wishes to under- 
stand his profession ought to have it f^ and the Volunteer Service 
Gazette strongly recommends Volunteers to peruse it diligently. 
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